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policies for encouraging mori widespread participation by teachers in 
inservice training arid use of microcbmputers as a tool for- 
instruction in subject matter classes^ Such poli^ 
technical support^ rewards an^ the 
involvement of teaching staff in decisions about the implementation 
of microcomputer-based ihstruc The report presents the 

conceptual framework for the study; reviews the literature on 
improving participation in inservice training and encouraging 
educational innovations; describes the survey and presents. the survey 
results; and discusses the implications of the findings for _ 
educational research and policy. Statistical data are presented in 12 
tables, the survey instrument is appended, and references are 
provided. (KM) 
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PREFACE 



: This report describes the policy mechanisms^ avfitilabie to district and 
school administrators to encourage more widespread use of microcom- 
puters as Bxi instractional tool in subject matter courses. It analyzes 
the value of offering incentives lo teachers, providing various forms of 
technical support, and involving the teaching staff in decisions about 
staff development and cdniputer use. The report describes the conse- 
quences of such policies for ihcreasing teacher participtatibn in ihser- 
vice computer training and for brbadehing the use of ^nicrocomputers 
for instnictioh ih_ jnathematics, _science,^ocial studies, and language 
arts in the elementary and secondary grades. 

The results of this study should be useful tc school administrators 
and teachers who seek to cncourag«^ greater use of micrdcdmputers for 
subject matter instfuctidri. The resewch should also interest education 
researchers cdhcernep with staff development ar,d the successful imple- 
mentation of educatibrial: inhbvatibhs. The study was supported by a 
grant from the National Institute of Education and by The Rand Cor- 
poration, using its own research ftinds. 



SUMMARY 



Many educators feel that the microcomputer has unique capabilities 
for improving the quality of instruction, and public schools and school 
districts.are acquiring microcomputers at an increasing rate. However, 
micictfomputers^ are now used primarily for enhancing computer 
literacy or as an object of instruction, not as a tool for teaching such 
subjects as mathematics, science, or language arts. Although many 
teachers are interested in usin^ the new inrbrmatibh technology, most 
of them lack the training to do go. They are apprehensive about the 
effort required to use computers and the incentives that are available 
for_making that effort 

To facilitate training and to encourage more widespread use of com- 
puters for subject matter instruction, district and school administrators 
must proN'ide greater encouragement. The best ways to motivate teach- 
ers to improve their skills arid use microcbmputers for instruction are 
not well known, however. This research examines this issue systema\i- 
callv by addressing two related questions: 

• How can liistrict. and school administrators encourage teachers 
to gain proficiency and use microcomputers as a tool for 
instruction in subject matter classes? 

• How effective are the various administrative policies that sup- 
port mic;;ocbmputers in the instructional program? 

RESEARCH FRAMEWORK 

We assume that administrative policies that promote discourage 
the use of rQicrocbmpiuters contairL incentives and 
teacher training and instructional microcomputer use. The incentive 
value a particular policy will determine the effort that teachers put 
into training and how widely microcomputers are used. Previbus 
rerearch shows that microcomputer -based iristrUctibri differs according 
ta local context, arid bUr framewbrk further assumes that the impact of 
admirii8trat^■e cbmputer policies is moderated by student composition, 
particularly by the percentage of minority atudents^ served. 

This study attempts identify the mcentive value and relative 
effectiveness, of specific policy mechanisms available to districts and 
schools. The literature in education suggests that, in general, policy 
mechanisms that demonstrate administrative commitment arid support, 
involve teachers in decisions, and provide Incentives and rewards 
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encourage teachers to participate in insorvice training and to adopt 
innovations such as microcomputers. Examples of such policies 
include: 

• Dembhstrating commitment to microcornputer use by providing 
technical support in the form of hardware, educational software, 
inservice training, and reaffily available assistance: 

• Actively involving teachers in decisions about the content and 
organization of inservice training and about the ways micro- 
cdmputefs will be Used for instruction. 

• Offering tearhere "extrinsic" incentives such as salary credit or 
special recoghitibn, as well as "intrinsic" incentives such as 
release time or opportunities to experiment with the technology. 

Because some form of inservice training is usuaily provided in dis- 
tricts where computers are used, we examined the effectiveness of 
alternative adrninistrative policies in encouraging teachers to partici- 
pate in this training. We also iexamiried the incentive value of orgaili- 
zatibhal features bf staff develbpmeht and the effectiveness bf alterna- 
tive administrative pblicies in encouragihg mbre widespivad instruc- 
tional uae of rnicrocbmputers in moie subjeds and ^ades. Glearly,_tlie 
first step to improving the use of microcomputers as an instructional 
tool is to increase such use. Oniy with experience can the pedagogical 
uses of this new technology be optimized. 



NATIONAL SURVEY OF COMPUTER-USING DISTRICTS 

To develop a database fc r this study, we uhdertddk a telephone sur- 
v^ bf individuals designated: as cbmputer supervisors in 155 public 
schbbl districts that presently have microcbmputera. Respbhdents were 
chosen at random fiom a comprehensive national listing of designees. 
We achieved a response rate of 9 1 percent of our_ starting sample; 
Some of the respondents were active computer-using teachers in the 
district; more of them were former computer-using teachers who had 
assumed administrative respdnsibility for providing assistance and 
inservice training to other teachers. Respbhdents were asked about the 
availability bf micrbcbmputers and cburseware, details bf any inservice 
training programs, and whether various incentives and forns of te^^ 
cal support were available to teachers who participate in training or use 
microcomputers for instruction in their Sstricts. Respondents also 
provided estimates of the level of teacher participation in inservice 
training, as well as general descriptions of microcomputer use in their 
districts. 
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Participation in Staff Development 

We examined teachers' paiticipation in inservice training, _ the 
represehtatioh of teachers of different grades ani ^tibjects in such 
training, and brgctnizational features of staff development. We found 
that increased technical eupport--ih p^^^ increasing the number 
o^jmcTOComputers^per teacher— i 3 the most significant factor influenc- 
ing teachers' inservice partiripation. Other important factors are ithe 
availability of resource persons in the schools; teacher participatibh in 
the planning of staff develc^merit; release time for workshops; and 
guaranteed access to microc<)mputers or software upon completion of 
training. The one brgahizational feature of inservice training found to 
have incentiva^^'alue for increasing participation was the availability of 
inaerviii training iit teachera' own schools. Our results also suggest 
that teachers of certain grades and subjects may be more responsive 
than othere to some administrati/e policies and drgahizatibhal features 
of staff development. For example, iriticrvice attendance bf elemehtarv 
teachers improves when the training provides more "hands-on" com- 
puter time, offers promotions as an incentive for participation, and is 
mandatory rather than voluntary. 

Breadth of Microcomputer Use 

We examined the extent ti which mcrbcomp are used as a tool 
forJhstruction in mathematics, science, social science, and English in 
elementary (K-6) and secondary (7-12) classes. Our results show that 
increased numbers of microcomputers per teacher, the availability bf 
computer inservice training in the district, and the availability bf rou- 
tine cUrricular assistance in integrating microcbmiiuters into ongoing 
ihstructibh are critical to more widespread uae_ of microcomputers for 
subject matter instruction.^ TecfinicS assistance in integrating 
microc6mputers-r-selecting optimal ways to deliver computer-based 
instruction to students, linking ('omputer activities with ongoing 
instruction, and coordinating computer activities with other classroom 
activities— is especially aignificaht, yet it is the least commbh form of 
technical assistance available in the districts we studied. 

Another Important incentive for increasing computer use is extra 
pay for teachers who use microcomputers- Extra pay ^ o all 
other trav^tiojiaLjhcentLves, including special recognition and release 
time. Although it is rare in the districts we surveyed, extra pay could 
stimulate computer use where none has previously existed, or it might 
deter computer-using teachers from leaving the teaching profession. 
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These incentives appear to be the most effective mechanisms for 
increasing niicrdcdmputer use, biit nearly all other forms of technical 
support are helpful in some degree. 

Minority Composition 

Our findings are qualified in important ways when we examine Jiow 
minority student composition contributes to relationships between poli- 
cies and outcomes in these districts^ Some forms of technical support, 
such as_assistance in integrating microcomputers into teachers' prac- 
tices, are especially important for enhancing microcomputer use in 
schools that have a high proportion of black students. Offering inser- 
vice training is also more important for broadening the use of micrb- 
cbmputers in schools when there are more blacks ambng tlie student 
population. At the same time, acquiring courseware and increasing the 
availability of microcomputers encourages more widespread use, regard- 
less of student minority composition. 



CONCLUSIONS AND POLICY IMPLICATIONS 

Qur findings suggest that districts and schoots shoutd contvaue to 
acquire mtcrocomputers and educattonat courseware. As the number bf 
microcomputers per teacher rises, teacher training increases and 
instructidhal microcbmputer use becomes inote widespread. The dis- 
tricts surveyed: in this study average less than one microcomputer for 
eyeb^ iwb teachers and every _33_ students; Today, only one-quarter of 
all U^S schoois have enough computers to serve more than one-half of 
a fall classroom of students at a time. But acquiring more hardware 
and courseware will require sizable investments, and although many 
districts and schools have found imaginative ways tb obtain compiiters> 
the need for brigbirig capital investments and funding for training will 
require the continued commitment of gov??rnmeht agencies at all levels. 
Districts and schools may also need more information about available 
aid. 

_ This research also suggests that computer-using teachers should be 
provided with centrcdized, routine assistance in integrating computers 
into instruction. Curricular assistmce is needed tb help teachers match 
computer-based ihstfUctibh tb their ihstriictibhal objectives. Teachers 
should be provided with cbmputer curriculum advisers to assist them in 
bptimizing their own computer use. These advisers should also assist 
teachers with choosing and making optimal use of hardware and 
softwai^. 



SUMMARY 



District inservice iraihing is aiso necessary to broaden computer use. 
Pur findings ^suggeBt that the use of computers in instruction will 
increase as inservice training is made more accessible to teachers. 
Further research is clearly needed on ways to enhance training effec- 
tiveness. 

Finally, administrators should seek ways to compensafe computer- 
usirt^ teachers, A few districts ar^ implementing mechanisms such as 
computer master teachej proj^ams, salai^- credits for computer use, 
and summer stipeads for curriculum development. There is hd doubt 
that the resources for such programs are scarce arid that offering dif~ 
fejehtial pay through such prdgrams is cdritrbversial. But there is aiso 
no doubt about the exodus of trained teachers from the teaching pro^ 
fession and the high value of computer skills in today's labor market. 
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h INTRODUCTION 



Micrdcdmputers: have been heralded as a^^eat new vehicle for 
improving the quality of instructimi^ Many educators and technolo- 
gists: believe that microcomputers have unique instructional capabilities 
and behefite je^g., Shavelson and Salomon, 1985), and these beliefs are 
'l^^t^^J'^^^^ "^^s^^- weight of evidence, based dri a large number of 
studies comparing computer-based and traditional instruction, suggests 
that computer-based ihstructidh can : improve studentsV performance 
and increase theirrate of learning (KuJik, Bangert, and Williams, 1983; 
Bangert-Drowhs, Kulik, and Kulik, 1985).* 

While some .educators still debate whether or how to apply micro- 
computer _technQlo^ to improve instruction, it is clear that public 
^^^^^ i:^^: s^^^^l districts are acquiring microcomputers at ah 
increasing rate. The number of cdmputers accessible to students has 
pown dramatically. According to the National Center for Educatioh 
Statistics (NCES)j the number of computers in public schools grew 
frdm 52,000 to 132,459 between fall 1980 and spring 1982. These fig- 
ures include computer insteUfiiioM the growth is even 
inc. e impressive among microcomputer installations, which mdre than 
tr^led to Dver 1^,000 units during this time. Since 1S82, even more 
explosive growth has occurred, but accurate data are hard to come by. 
The number of micrdcdmputers in schb in late 1984 was estimated 
at from 325,000: td over 1,000,000 (Grayson, 1984), and the number is 
said td be doubling every year (Boric, 1984): _ 

The micrdcdmputer ejcpiosion is occurring across the educational 
spectmm.. According to the NGES, more than 31,000 schools— nearly 
40 jDercent of U S: public schools--had at least dne computer ihstalla- 
tion in 1982; and about 29,000 had micrdcdmputers. By January 1983, 
the proportion bad already increased to 53 percent (Becker, 1983). 
Computer-dwriirig schools hadi between four and Tive computers on 
average (Becker, 1983). In Jajiuai^ 1983^ 85 percent of all high 
schools, 68 percent of all junior high schools, and 42 percent of all 
elementary schools in the United States owned microcomputers. 



'Evidence to the contrary, however, is presented in Clark (in press). 
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PROSPECTS AND PROBLEMS FOR COMPUTER-BASED 
EDUCATION 

These developments are remarkable, but they havo not necessarily 
improved educational practice. Microcompute*-s may be more available, 
bui are they being used widely or well? At present, microcomputers 
are seldom used for improving subject: matter instruction (Becker, 
1983)^ primarily because most teachers Jack the training, knowledge, 
and t^me to use the new information technology (Isaacson, 1982; OTA, 
1982; Stasz ana Shavelson, 1985). 



Present Instructional Uses of Microcomputers 

_^thou^ computers are us[»d by the vast majority of schools, their 
instructional use is limited primarily to computer science instruction 
and to enhancing computer literacy (Becker, 1983; NCES> 1982). 
Microcomputefs are hot commbhly ^ised as an instructional tool in sub- 
ject matter courses, such as mathematics o> science; nor are they 
widely used for te&tin^ or record-keeping (Beckeh 1983). A 1982 
NCES survey founds that literacy and programmmg^ applications of 
comptite^_ m'e emphasized. fS mor than remediation, basic skill 
enhancement, or learning enrichment. At present, the computer is 
advancing rapidly as a subject of instnictioh, but not as a tool for 
improving instruction in suhgect miatter^^^^^ 

Even when mcroM^bmputera are used as i: - jhstructibhal tool, their 
pedagogical applications are bfteh restricted, Pbtential_uses of micro- 
computers include dnll-ahd-practic^ for attaining skill mast^ 
ala fof presenting material and subsequent testing of students' com- 
petency, and simulations for demonstrating the behavior of systems of 
variables (Rogere, 1984). Other possible applications include the use of 
word processing for teaching reading arid writing arid the use bf data- 
bases to teach research arid statistical skills.: Of these possible 
cbmputer-bped learning methods, however, little moTe than small 
amounts of drill-and-practice can be found (Becker, 1983^ 1986; 
Chambers and Bof k, 19Bi); _ BrilL-and-practice is used in elementaiy 
schools for enhancing or remediating basic reading and arithmetic 
skills (Becker, 1983), but tutorials and simulation programs, with their 
greater interactive and diagnostic pbteritial, are still rare. 

There is some cbricerri that currerit trends iri: computer-based 
instructibri may foster educational inequity (Lipkin, 1983). The special 
strength bf computer use in instruction is that it can provide individu- 
alized instruction for students of all ability levels. TJnfortunately, spe- 
cialized instructional use of computers is often set up to segregate 
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students by subject matter (e.g., using microcomputers excluswely t^T 
math) or ability (e.g., simulation for gifted cfiildren or drill-and- 
practice for poar achievers) (Shavelson et il,^ i984a). Some educators 
and analysta contend that^ better arrangement from the standpoint of 
equity and pedagogy would be to incorporate computer-based learning 
activities into ongoing instruction across more subject areas and grade 
levels (Meister, 1984; Shavelson et al., 1984a; Wihkler et al., 1985). 
This might j>rbmbte the use of more sophisticated and advanced appli- 
cations, and it would at least broaden students' exposure to the micro- 
computer and its capabilities. 



Teacher Training for Microcomputer Use 

The shortage of teachers qualified io use computers for instruction 
remains_a_ signiricant hEOiier to increasing the breadth and quality of 
microcomputer use in instruction (U.S. Department of Education Task 
Force, 1981). Shortfalls in training occur for a number of reasons, 
including the lack of cdmputer- related courses offered in teacher train- 
ing iiistitutibris^ the inability of economically pressed school districts to 
hire hew teachers who have computer training, and the lack of 
knowledge about or_Jig2eement on the top^ organization of staff 

development programs (Sliavelson et al., i984a). 

_ Even though some teachers have had previous exposure to comput- 
ers, most of them do not know how to use microcomputers effectively 
(Isaacson, 1982; OTA, 1982). Even computer literacy, the most 
widespread application, is hampered by this shortage. In 1982, the 
NCES found that only one or two teachers pier^hool were judged by 
their administrators to he "moderately" or "highly" qufdifi^d to teach 
computer literacy. The pmfelem is especially acute regarding instruc- 
twnalMse of Conaputers; According to 0 1982 National Education Asso- 
ciation (NEA) survey, only 11 percent of the teachers in a national 
sample used a computer for instructional purposes, and only 6 percent 
were "frequent" current users tBecke^^ 

Although relatively few teachers regidarly use coruputefs for ir^^ 
tibh, many teachers express very positive attit^ 
computer use, Aiid rnany wotHd like fart^ training and experience 
(GPB, 1985; frisSactor,^ !^^^ NEA, 1982). At the same time, however, 
there is some apprehension about the imbalance between the effort 
required to acquire facility with computers arid the incentives for doing 
so (Howe, 1982). How, then, can this interest be nurtured and more 
widespread use of the new techhdlb©^ be promoted? Computer use^ 
like other educational innovations, requires changes of existing habits 
(Lipson, 1981). Many teachers will need direct encouragement from 
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their district or school administratldii to upgrade their skills, and learn 
how to integrate microcomputer-Based instruction into their teaching 
(Shavelson et al., 1984a; U.S. Department of Education Task Force, 
1981). 

Unfortunately, there is ho direct evidenc? about the kinds of admin- 
istrative support that are most effective in mbtiyatihg teachers to 
improve their skills and use: microcbmputers for instruction (Mour- 
8und^_1979J. The amount and type of incentives offered have not been 
syitematically stucfied^jior have the determin£tnts of teacher participa- 
tion in inservice training or the use of microcomputers as an instruc- 
tional tool been evaluated. The questions, moreover, do not have sim- 
ple or straightforward answers. A study by Sheingbld (1981), for exam- 
ple, found that many teachers who received salar>\ credits for staff 
develppmeht had already reached maximum salary levels. In effect, 
such "iDcentives" were meaningless for these teachers. 

PURPOSES AND ORGANIZATION OF THIS REPORT 

This study attempts to determine the best ways to provide adminis- 
trative support for microcomputer use as an insiruciwnal tool in subject 
matter courses such as matherrsatics or language arts. While we recog- 
nize that computer literacy and programming are inipdrtant Uses of 
computers in schools, we believe that if their full potential aS: an 
iriEtructibhal tbbl is to be realized, micrbcbmputers_ must be used in 
mbre grades to teach a wider specthini of subjects. We therefore exam- 
ine which administrative jiolicies. and combinations of actions provide 
the greatest incentive for increasing microcomputer-based, subject 
matter instruction. We address two related questions: 

• How can district and school administrators encourage teachers 
to gain prbficiericy in micrbcbmputer-based ihstructibh, and tb 
use microcbmputers in their teaching? 

• How effective are various administrative actions for encourag- 
ing teache:^ to participate in inservice training and to use 
microcomputers in their teaching? 

This report describes the results of a national survey of computer 
supervisors in 155 public schbbi districts that currently bwn micrbcbm- 
puters. Data frbm this suryey ar^e then used tb examine the incentive 
value of a variety of adrdinistrative computer policies for encouraging 
rnbjiB wu&^read training _and use_ of micmcomputera in 

instruction— administrative policies pertaining to technical support, 
rewards and incentives for teachers, and involvement of teaching staff 

17 



ERIC 



INTRODUCTION 



5 



in decisions about the implementation of microcomputer-based instruc- 
tion. 

Section II of the report presents the conceptual framework that 
guided this research and reviews suggestions made in the research 
literature for: improving participation in inservice training arid 
encouraging educational innovations, . Section III describes the national 
survey of cEstrict computer supervisors and presents the results of this 
survey: Finally, Section IV discusses the implications of our findings 
for educational research and policy. 




IL CONCEPTUAt FRAMEWORK 



- The conceptual framework that giiided our inquii7_ identifies four 
areas of theoretical concern in encbura^ng teachers to participate in 
staff development and to use microcomputers as a tool for subject 
matter iristnictibn (Fig. 1): 

• Policy^ mechanisms available to districts and schools. 

• Steff development in microcdmputer teaching skills. 

• Teachers' instructional use of microcomputers. 

• Characteristics of the local context that may^ffect relation- 
ships among policies, training, and microcomputer use. 

Our framework assumes that admiPistrative computer policies eoli- 
th incentives^ £Uid_^ dismcentives that may encourage teachers or 
discourage them from upgrading their skills and using microcomputers 
foT instniction. We seek to identify the incentive value oi such policies, 
while accounting for differences in local contexts. . TJSere is little 
guidance or empiric^ evidence in the literature on aainistrative 
encouragement of training or instructional microco/npafer use. There- 
fore, we have made two asBumpiions: (1) that microcomputers become 
assimilated into cUstricts and schools in ways analogous to the adoption 
of other educational innovations (Lipson, 1981), and (2) that we can 
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derive a better understanding of hdtv to stimulate teachers to use 
microcomputers for instruction from what is generally known about 
organizational change in the educational context. 

PDEieY SfEeHANlSMS 

The above assumiptions allow us to draw on relevant JiteTaturB on 
the brbadei subject of administrative^ mechanisms that encourage 
desired changes in practices^ The literature on implementation, educa- 
tionS^ change, staff development, school "culture," effective schools, 
and teacher motivation revems three recurrent themes regarding brga- 
nizational incentives for microcomputer use: (1) administrative com- 
mitment and support, (2) ihvblvemeht of teachers in innovation adop- 
tiohj arid (3) teacher ihcehtiyes. We discuss each of these. below, and 
review suggestions from the literature concerning: iiow administrators 
caa help innovations^ to_ succeed and encourage greater teacher partici- 
pation in staff development: We also discuss concrete implications of 
these findings for promoting increased instructional microcomputer use 
and more widespread participation in iiiservice computer training. We 
have drawn heavily on the small body of research that examines 
directly the detenninants of microcomputer use (Becker, 1983, 1986; 
Mehan et al., 1985; Meister, 1984; Shavelson et al., 1984a,b; Sheingold, 
Kane, and Endreweit, 1983). 

Administrative Commitment and Support 

Previous research, shows clearly , that the level of commitment 
demonstrated by district and school administrators helps tc determine 
the success of educational innovations. District administrators have 
control over such important facters as the availability of iristructibrial 
materials and the compatibility of brgahizatiorial: arrahgeme^ with 
innovations (Gross, Giacquihta, and Bernstein, 1971), as well as the 
funds to purchase supplies and maintain, equiptnent aiid access^ to 
expert resource peraohnel and resource centers that provide low-cost 
instructional materials^ (Futreil, 1983; Fullan and Pomfret, 1977; 
McLaughlin and Marsh, 1978). Districts can also provide teachers 
with the time to become familiar with an innovation (House, 1975). 

Successful staff development also requires administrative commit- 
ment at the highest levels. Districts can structure incentives in ways 
that both encourage participation and conserve slirinking Tesourcea. 
For exariple, districts can provide staff development time for teachers 
by releasing students early oh regularly scheduled days (Griffin, 1983), 
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or by schedulmj: activities during school hours (Office of Technology 
Assessment, 1982). In addition to offering traditional rewards suck as 
salary credits, districts can. alsa enhance staff dev^^^ with readily 

accessible training materials or technical assistance (Griffin, 1983). 
Whatever the form of district support, the support mechanisms should 
provide visible evidence of the school district's commitment to the 
accomplishment of staff development objectives (Hbwey and Vaughan, 



Commitment from school administrators is also necessary for suc- 
cessful implementation and staff developments Effective implementa- 
tion requires i supportive school principal (Herman and McLaughlin, 
1977, 1578; FuHan and Pomfret, 1977; Leithwood and Montgomery, 
1982; McLaughlin and Mareh, 1978), usually one who provides instruc- 
tional leadership (Purkey arid Smith, 1983; McDonnell, 1983; Cohens 
1983). Administrators have cohtri)l over important aspects of teachers' 
working conditibhs that may: ihfluehcez the success of ah innovation 
(Mitchell, Ortiz, and Mitchell, 1983). Principals can also, strengthen 
teachere' commitment to educational innovations by affording them 
public reco^ition and support, by involving them in decisionmaking 
(Thomas, 1978), and by establishing feedback mechanisms that stiifiu- 
late interaction and problem identification^ such as regularly scheduled 
project meetings (Fullan and Pbmfret, 1977; McLaughlin and Marsh, 
197«; Mitchell, Orf iz, and Mitchell, 1983j. 

The principal can also cdhtribute to the successiif staff development 
activities by.pjovidihg leadefsfiip (Fullan and Pomfret, 1977; Griffin, 
1983), strong personal commitment (Moore and Myde, 1981; Jensen, 
Betz, and Zigarmi, 1978), resources (McDonnell, 1983), and even cover- 
age of the classroom to give teachers the dppdrtuhity to participate in 
such activities (Griffin, 1983). Principals can also create opportunities 
for schbbl staff development by promoting visits by outside experts, 
inviting speakers to faculty meetings,, and Sjcheduliiig Jnservice activi- 
ties on shortened schDol day^; _ Wiiere staff develop is initiated 
and provided by the district, principals can encourage their teachers to 
take advantage of district-sponsored activities (Moore and Hyde, 1981). 
McDonnell (1983) suggeste that principals can play a greater role if 
they are provided with at least some discretibhaiy resources. Such 
resburces can be used tb purchase instructibhal materials, create incen- 
tives tb tiy new approaches, reward teachers who show particular ini- 
tiative^ and generally motivate the teaching staff. They can also pro- 
vide principialswitli some flexibility in tailoring stair development pro- 
grams to the needs of individual schools. 

In summary, previous research suggests that coramitment from dis- 
trict and school administrators is important for staff development and 
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for the adoption of ihhbvatibhs. In practice, however, the actions that 
districts and schools can take to promote these outcomes are insepar- 
able and interactive.. The best contributioji that district and scRooI 
administrators can make is to provide innovators with technical sap- 
port, which gives them a clear signal that the innovation is taken 
seriously (McLaughlin and Marsh, 1978). Technical support implies 
all the necessary resources: equipment, supplies, training opportuni- 
ties, and assistance for users of the irihbvatibh. 

The research literature oh instructional microcomputer use suggests 
specific forms of technical support that administrators. £an offer to 
encourage J^achet training, and instractionai microcomputer use, 
inciuSng microcDinputer hardware, educational software, inservice 
training, and readily available technical assistance (Meister, 1984; 
Sheingold, Kane, and Endreweit, 1983). Routine assistance is needisid 
to support computer hardware, educatibrial cbursewarCj and especially, 
iritegratibh bf cbriaputer activities ihta teachers' instruction curricula 
(Shavelsbh et al., 1984a,b). Indeed, technical support may be the.cxiti- 
cal factor underlying teachers' ability to improve their uses of comput- 
ers (Stasz and Winkler, 1985): Adininistrators can aiso positively 
influence computer use by articulating nlans for comput>er acquisition 
and implementation (Sheingold, 1981; Wilson, 1982) and by encourag- 
ing interested and willing persbnnel (Wilsbri, 1982). 

A similar apprb'^ch should be taken to promote computer staff 
development.: Again, district administrators should provide needed 
resourcts, rather than, attempt to exert direct control over the factors 
that detennine the success or failure cf training (Elmore, 1978). 
AdministratoTS can, however, make staff development convenient, flex- 
ible^ and responsive to teachers' needs (Fenstermacher and Berliner, 
1983). Microcomputer-using teachers, fbr example, recommend that 
staff develbpment consist of on-site meetings, during: or after school 
hours, with as much hands-on practice as possible (Shavelson et al., 
1984a). 



Teacher involvement 

Teacher involvement is the second theme that emerges from the 
Uterature- on educational change and innovation: Administrators mw^ 
choose to involve teachers actively in training and implementation 
efforts, cr they may impose programs from the top. Elmore's (1978) 
review of studies of educatibrial change gerierally suppbrts an organiza- 
tibnal develbpment model that promotes change in educational organi- 
zations by starting at the bottom of the organization, not at the top. 
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Change cannot be imposed without the active involvement of the parti- 
cipants (Elmore^ 19781 

Teacher mancipation in decisionmaking is also important for effec- 
tive program implementation (Fullan and Pomfret, 1977; Berniari arid 
McLaughlin, 1977, 1978; McLaughlin arid Mar&h, 1978). Teachers: are 
likely to become more cammitted to ari iriribvatipri if they are involved 
in prdblem-solvirig and decisionmaking arid in: developing new materi- 
als and teachirig strategies ^Crandall, _1983). Berman and McLaughlin 
(1977, 1978) conclude thai teacher participation promotas implementa- 
tion because it fosters a^"sense of ownership." 

Research on staff development also supports these conclusidris. 
Teachers should have an active decisiorimakirig role iri the plaiininj 
and design of staff development activities (Purkey arid Smith, 1983; 
Fenstermacher arid Berlirier, 1983; Jeriseri, Betz, and Zigarmi,. 1978). 
By assuriiirig this role^ teachers can positively influence conditions ihat 
result iri valued staff development, activities.. For.ex^ple, Fenster- 
rdacher and Berliner (1983) coatend that staff developme^^ "sensi- 
hle"_wlien the activity is consister"^ with teachers' plans for their work, 
fits well with classroom circumstances, is timely, and is valued foi its 
utility. 

Staff development is also riiore valuable wheri it has clearly stated 
objectives that are related to the work demands of recipients. Thus, 
teachers should participate in the definition of objectives for staff 
development, and the initiation of staff-development activities should 
be a collaborative effort (Howey and Vaughan, 1983; Berman and 
McLaughlin, 1977, 1978; Vaughan, 1983). Staff development experi- 
ences devised solely by the central office staff can discourage schbdl- 
initiated staff developmerit arid cari be a riiajor irritant to teachers 
(Moore arid Hyde, 1981). 

These firidirigs indicate that feocfter input jshould foster increased 
iriservice training and micfbcomputer.use. Teacher input is not unre- 
lated to the presence of technical support; it has utility only insofar as 
it helps to relieve teachersV needs. More teachers will use micrdcdm- 
puters in districts where the impetus for such use cbiries frorii the 
teachers themselves and where riaiicrckJbiriputers receive at least some 
administrative support (Shavelson et aL, 1984b). However, wherever 
some techriical support is prbvided, we expect th^t micfocomputer use 
will increase along with, teacher paiiicipatioji i regarding 
microcomputer-related instructional programs and the acquisition of 
microx:omputer hardware and software. Similarly, we expect tiiat 
teacher involvement in planning and designing cbmputer iriservice 
training should encourage participation by the rest of the staff (Moore 
and Hyde, 1981). 
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Teacher Incentives 

Incentives and rewards are believed to be key factors in encouraging 
both teacher training for and implemeritatidri of micrdcbmputer-based 
iristructibri. Incentives that have been proposed to enhance teachers' 
attendance in: computer staff development activities include incremen- 
tal salary credits {Sheingold, 1981; Page and Waliig^ 1983; Shavelson et 
al., lS8ia)^ reimbursement for outside courses (Gobum et al., 1982), 
releSe time (NEA, 1982; 0TA, 1982; Shavelson et al., 1984a), and new 
job titles and higher salaries for technically accomplished teachers 
(OTA, 1982). Other incentives have been suggested as means for 
encouraging computer use after training, including release time for cur- 
riculum development; letting teachers bdrrpw computers oyer week- 
ends, vacations^ and sunimers (Sherman, 1983); and subsidizing teach- 
ers to permitthein to develapcbursewareiOTA, i982]l. 

Although schools are continually adopting innovations— from new 
curricula to teacher career laddere to microcomputer-based 
instruction — few studies have examined how incentives actually foster 
teachers- acceptance of innovations. Berman and McLaughlin (1977) 
malyzed 27 descriptive studies of l6cal_ project implemehtatibri to iden- 
tify what distinguished successful from: unsuccessful attempts at 
change. One factor was Jack oL coercion. VoJuhteeiism on the_ part of 
teaciiers. appeared to eliminate much of the "rtesistance to change" that 
is generaUy expected to occur with innovative projects, at least among 
the direct participants. 

Lack of time is another factor frequently cited by teachers as a bar- 
rier to mbre effective implemehtatibri (Chai^ arid Pellegririj 1973; 
Bermah and Pauly, 1975), A study of micrcxbmputer-using teachers 
indicated that teachers had many moie ideas about how to use comput- 
ers than they hai time to put into practice (Sfaavelsoiet S.^ i984a). 
In another study, teachers mentioned that to use computers effectively, 
they need more time to plan for individualized use in their classroom, 
to review available software, arid to observe their studerits' learriirig 
styles with the riiachiries (Sheirigbld, Karie, and Endreweit, 1983). 

Release time thus appears to be a positive incentive for educatidrifil 
innovation, while coercion is a negative incentive. Staff develupineht 
hasL be^iL shown to be affected similarly by these incentives (Fenster- 
macher and Berliner, 1983). Moore and Hyde (1981) described and 
compared the staff development activities in three school districts, 
looking at four types of incentives for participaticri iri staff develop- 
merit activities: (1) substitute release tiriie; (2) extra pay; (3) sabbatical 
leave; arid (4) salaiy increases for educational attainment. They con- 
cluded that these incentives only weakly encouraged more widespread 
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teacher participation in staff development; Extra pay or salary creaits 
for attendance in staffjdevelopmeni induced participation, but not seri- 
ous^ involvement or subsequent changes in behavio/, and the expecta- 
tion of extra pay undercut voluntarism. Moreover, cdmpulsbry staff 
development planned by central off1::e staff was shown to be unproduc- 
tive, this and other studies (e.g., Griffm, 1983; McLaughlin, 1975) 
conclude that extra pay and course credits are not particularly effective 
in increasing teacher cbmmitmeht to ^taff development; 
: On the positive side^ release time for participants has been found to 
be one of the important characteristics of successful inservice educa- 
tion programs. Herman and McLaughlin (1977, 1978) found that 
release time was a better istrategy than extra pay for enlisting teachers' 
participation in staff development and fostering their willingness and 
ability to change. Bermah and Friederwitzer (1981) found that teach- 
ers minimized the importance of long-ierm fiimnjciai rewards resulting 
from participation in inservJce programs; preferring release time from 
classroom iaties and/or immediate reimbursement, rather than credits 
toward promotion or a higher pay bracket. Similar results were found 
hy Jensen, Betz, and Zigarmi (1978). the teechers surveyed favored 
the following staff development incentives^ in order of preference: 
credit for certificate renewal- expenses for meetings,_ workshops, 
projects^ etc.;: release time; college credit; and advancement on the 
salary schedule. Thus> refejs^e time, appears to be a generally positive 
influence, and ejctm poj^ and appear to be generally negative 

fictoii.^ecting staff development and use of innovations such as 
microcomputers. 

Psychological literature dii motivation arid incentives, particularly as 
applied to schools, suggests why significant differences in computer uae 
and staff development may result from different incentives and sug- 
gests some add* tional incentives that may encourage desired outcomes. 
Negative reinforcement, (e;^^ the withholding of rewards) has been 
shown to^ dimmish interest and subsequent performance (Weiner, 
1974). There is also an important distinction betweeri irithrisic arid 
extrinsic incentives. Extrinsic rewards iriclude salaries and tangible job 
benefits (Griffin, 1983)^ prerogatives arising from promotion- to a 
higher position (Lbrtie, 1975)t arid public xecognition for participatioji 
in staff development ISchlechty and. Whitford^ 19^^^ intrinsic; or 
"psychic," rewards consist ^f scSjective va including the satis- 

faction teachers derive from working with students (Lortie, 1975; Grif- 
fin, 1983); their sense of efficacy in meeting the needs of their students 
(Berman and McLaughlin, 1978; Darling-Hammond, Wise, and Pease, 
1983), and improverQeilts in work conditions provided by authorities in 
the system, such as release time for staff development (Griffin, 1983). 

go 
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Consistent with the findings reviewed above, researcii on teacher 
motivation suggests that intrinsic incentives are more effective than 
extrinsic incentives in motivating teachers. Keaveny and Allen (1983) 
studifd perceptions of satisfaction, performance, and effort among 
university faculty who were given an across-the-board pay raise. Con- 
trary to expectations, faculty liiembers who felt undercbmperisated 
anticipated that they would increase their levels of effort and perfor- 
mance despite undercompehsatibh. The authors concluded that hbh- 
mbnetaty rewards^ such as feelings of job satisfaction, strongly influr 
ence effort and performance outcomes^ Lepper and his colleagues 
{Beppei, Greene, and Nisbett, 1973; Lepper and Greene, 1975) suggest 
that an important determinant of intrinsic motivation is challenge and 
curiosity. This suggests that making a microcomputer avaitabte for 
exploratcry use by teachers-permitting teachers to bbrrbw micrbcbm- 
fiuters when school is not in session, or placing them in teachers' 
lounges for experimentation—may encoura^^^ teachers to us^e them. 

In addition,^ the use of extrinsic rewards may prove unwise where 
high motivation for task participation exists and the reinforcement 
ffispensed is not contingent on performance. However, if initial intrin- 
sic interest in an activity is very low, or if the activity is one that 
becomes attractive only when some initial levyl of mastery has been 
achievedj rewards may be necessary, This suggests that sbme extrinsic 
reward or incentive might be useful to motivate teachers, wiio express 
little interest in_ staff deveJopment for microcomputer use or in using 
computers in the classroom; Gnce these teachers have developed some 
skill, they may also develop enough interest in microcomputers to con- 
tinue with their training or to begin using them in the classroom. 

Unfortunately, other research suggests that giving rewards for initial 
perfbrmarice and then J/ithdrawihg them Jean undermine intrinsic 
interest in an activity peci, 1972; 1978). Deci (1978, p. 197). states, 
"Extrinsic rewards that are salient and contingent upon performing an 
activity tend to decrease people's intrinsic motivation for doing 
interesting activities." Thus, once the expectation of rewards is estab- 
lished, teachers may be unwilling to continue training without them. 

On the other hand, rewards that convey infbrmatibri that a person is 
competent tend to enharice rather than uhdermine intrinsic motivation 
(Deci, 1978)^ According to Deci (1972), social reinforcers, such as ver- 
bal approval, may be beneficial to intrinsic motivation, provided their 
pjcesentation is unambiguously related to task performance: Thus, spe- 
cial recogniiion of microcomputer users, with special approval for supe- 
rior performance, may enhance interest in inr:tructional computer use. 

The psychological literature on motivation and incentives suggests 
some ways to encourage teachers to use microcomputers. Unfortu- 
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nateiy, distinguishing between "ihtrihsic" and "extrinsic" incentives 
may be difficult in practice. Extrinsic rewards tHat can _be_ distributed 
differentially for teacher excellence or outstanding perfbxmatiicfi are 
scarcei within the current reward stractine of most schools (Griffin, 
1983; Eortiev 1975; Schlechty and W 1983; Spuck, 1974). Those 

that do exist are most often distributed equally, with differentiation 
only according to a uniform set of criteria. Teachers are rarely pro- 
vided with rewards such as merit gay increases, prbmdtiohs, or profes- 
sional development c^poitumties ba:ause of demdhstrated excellejhce, 
assumption of extra respbhsibiiities, or teaching in difficult situatio5s;_ 
Mbrebver, to the extent ^ t^ schools administer extrinsic rewards, 
pamculafl^L S^^etoy rewards,^ differentiation among employees is 
oS^n based OR continuing education^ including staff development. 
Graduate study is necessary for a teacher who aspires to move to the 
ranks of admirjistration (Peliegrin, 1976). As a result, ihtrihsic rewards 
may be more powerful than extrinsic rewards in most school systems 
(Griffin, 1983). 

A final conceptual issue is raised by Mitchell, Brtiz, said Mitcfaeil 
U983)^,_whb pbmt ouLthaLthe jcfistinction between extrinsic and intrin- 
sic reward fenotclear-cut and that there is widespread confusion over 
the relationship between rewards and incentives. While both tenns 
refer to the same work-related experiences^ only those, experiences that 
contribute significantly to aii individual's : sense of self-fiilfillment, 
pleasure, or satisfaction are appropriately called rewards. Furthefmbre, 
rewards may or may not have ah impact i3n subs^juent pezfomance. 
Tb_ significantly Stect wort effort, rewards must be anticipated as 
bemg x^ntingent upon participation in, or performance of, particular 
work activities. Rewards anticipated as such become incentives, and 
the reward value of an experience is reflected in the magnitude of the 
pleasure or 8atisfad;ion it pn)duce8._ Oh the other hand, the incentive 
value of this same ei^rierice is reflected in its effect oh the worker's 
level or quaUty of effort. 

In cbnclu8ibii^Mite6elt _Qrt5, iS (1983) provide a useftil 

w^_ to ccnceptojdize the relationships among incentives, rewardis, and 
microcomputer-related outcomes. Whether incentives are intrinsic or 
extrinsic is secondary to their impact, c^>ecially given the structure of 
rewpds in schools. The magnitude of effort that teachers put into 
staff develbpmeht and micix>cbmputer-based ihstructibn shduM izi^ 
the value^of ihcentives such as releieise time, extra pay^ or speciM z^^ 
mtibh. TeacheS responses^ to other policy variables indicating adinin- 
istmtive commitment and teacher involvement should demonstrate the 
incentive value of these variables as well. 
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STAFF DEVELOPMENT 

Staff develop raerit is the second theoretical concern in bur concep- 
tual framework relating administrative policies to microcomputer use. 
In its broadest cohnbtatibn^ staff development is ah 
groups of ieachers, often working^ih concert with specialists, supervi- 
sors, school administrators, cotmselors, parents, .and many other per- 
sons who populate or are connected with the modem schoor (Fenster- 
macher and Berliner, 1983, p. 3). Staff development is meant to 
advance the skills and kndwled^ of teachers in ways that should 
change their classroom l^ehavipr. It can occur in such diverse forms as 
district-spbhsbred formal wbrkshbps prbvidihg ihservice educatibh or 
small groups of teachejS^jftrho get to^ own to pursue a 
conmson iriterest-CFenstermacber emd Berliner, 1983). 

Our conceptual framework assumes that administrative policies 
influence the nature and form of staff development in school districts: 
Specifically, administrative computer policies should influence whether 
teachers upgrade their computer skills and their methods for doing so. 
Where adrdihistrative policies fail to provide the hecessar,' support, 
teacheraV opportunities may he restncted to independent study^ self- 
instruction, or infoxmal networks of associates. These jnettoxis of staff 
&velopment are important, and they contribute to a generS under- 
standing of the effect of different policies on the instructional use of 
computers^ but we are currently concerned with inservice training as it 
is affected by administrative policies, and as it in turn influences 
ihstmctibrial zhicrocbmputer use. 

Sbme form of ihservice training,^ from ad hoc wbrkshbps to ongoing 
senes^ of speinalized classes, is often iojmd in districts where computers 
M'e used (Shavelson et S., t984b; Stasz and Winkler, 1985). We shall 
attempt to relate the presence of such training, as well as its organiza- 
tional characteristics, to training outcomes. If inservice training is to 
be encouraged, the level of paHicipdtion by teachers is of particular 
interest, as is the representation in training of teachers of particular 
subjects and grades. Fui<hermbre, variables measuring features of the 
staff _developmeiit_ program^ shoiild influence. teacheii'_ attendance. 
Importfitnt characteristics of staff development might include, for jexam- 
ple, where development activities are held: how often they occur, who 
conducts them, and whether incentives for participation are offered 
(Shavelsdh et al., 1984a). 

Staff development is also a general prerequisite to successful imple- 
mentation of most educational inhovatibhs or changes in schools (Ber- 
man and McLaughlin, 1977, 1978; Purkey and Smith, 1983; Fullan and 
Pomfret, 1977). The provision of staff development opportunities to 
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teac&ers is itself a means of technical support, and the mere existence 
of a staff development program may act as an incentive for teacher&:^tb 
become involved with an innovation (Schlechty and Vance, 1983; 
Futrell, 1983). Gdnsequently, we seek to identify the incentive value of 
providing iriservice training for prbmioting instructional microcomputer 
use. 



INSTRUeTiDNAL USE OF MICROCOMPUTERS 

The outcome vafiahle ia our conceptuS framework is the instruct 
tiomd use of^i^wcompuiers. We assume that much of the unrealized 
potential bfmicrocomputer technology lies in such use. Microcomput- 
ers are currently used in schools primarily to enhance computer 
literacy or to provide instruction in computer progrfimming. Expan- 
sion of the use of micrbcbmputers as an instructional tool in traditional 
subject matter courses could expose students of all ability levels to 
moTe advanced uses of rnicfocomputers (Mehan et al., 1985). More- 
over, computer applications in subject matter courses might better 
prepare students for using microcomputers in their jobs after they liri- 
ish school (Cohen et al., 1983). 

We further assume that a desirable goal for the use of microcomput- 
ers as a teaching tool is their integration into subject matter instruction 
(Meister., 1984; Sheihgbld, Kane, and En(^eweit, 1983; WEkler et aL, 
1985). This means, initially, thjat they must be implemented as an 
institotionalized, cellar, and continuing part of the school's operation 
(Berman ^nd Mctaughlm, 1977). Once such implementation has 
occurred, teachers will match the instructional tool to students^ subject 
matter, instructional goals, and the classroom and school environment 
(Shavelson and Stern, 1981; Winkler et al., 1985). The forma of such 
micrbcomputer use will, of course, differ depending upon pedagogical 
goals, subject matter, and circumstances of use: Some teachers will 
choose to use jmicrocomputers extensively for a variety of goals and 
otgectives, while others may use them to enrich instruction, supple- 
ment particular lessons or tasks, or deliver drill-and-practice (Shavel- 
son et al., 1984a). 

The optimal methods for using computers for subject matter instruc- 
tion are open to debate. Some researchers define "successful" com- 
puter use as "the extensive use of computers In a variety of subjects 
and in a variety of applications, by a large proportion of a school's stu- 
dent^ and teachers" (Meister, 1984, p. 3). Others see more narrow and 
specialized potential for microcomputer use in schools. Although there 
is some evidence that using computers in many ways is a beneficial 
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classroom technique (Cohen et aU 1983; Shavelson et al.,^ 1984aj+ very 
few. teacheis now use microcomputers for teaching subject matter 
courses (Becker, 1983, 1986; NEA, 1982). Before controversies over 
pedagogy can be resolved, microcomputers must at least be used by the 
classroom teacher. 

Thus, increasing the use of micrbcdmputers for subject matter 
instruction Js a necessary first step to evaluating their educational 
potential. The principal question now appears to be. Hew can more 
teachers be motivated to begin, using microcomputers snbject matter 
mstmction? We shetil attempt to determine wfiich administrative poli- 
cies promote wider microcomputer use within school districts. We 
believe that once microcomputers are used by more teachers^ for more 
subjects, in mJore grades, students will be given more opportunities to 
receive cbmijuter-based instil of pedagogical value (Shavelson et 
al., 1984a; Stasz and Winkler, 1985; Winkler et al., 1985). 



LOCAL CONTEXT 

The final thebreticaJ issue identified by our Conceptual framewoitis 
that of the differeiit jelatLOiisbips among administrative policies, hiser- 
vice training, and use of microcomputeis for subject matter instruction 
in different local contexts. McLaughlin and Marsh (1978) describe 
how implementation and cdritiriUatidh of inridvatidns can differ accord- 
ing to teacher ciiaracteristics slich as age arid years of experience. 
Shavelson and Stern (1981) point but the additional effects of the 
iristructidnal environment, including characteristics of schools, lass- 
rooms, _ahd_ students, or teachers' instructional decisionmaking about 
an educational innovation. 

Among the many potential contextual factors, minority Cdmposition 
of students appears to be an impditant characteristic of districts that 
rriay affect policies arid butcdriies (Shavelson et al.j 1984a), Si*avelspri 
et al. (1984a) fourid that the percentage of riiiribrity students in the 
classrobrn was associated with the pattern of microcomputer-based 
instruction delivered: RemedSation was emphasized to the exclusion of 
other applications in classrooms with high percentages of rainDrity stu- 
dents (see also Becker, 1983). The proportion of minority students is 
also of interest for reasons df educatiorial equity (Clapper and Cdpple, 
1985; Lipkiri, 1983). The iriiplicatidri for the preserit study is that 
iriceritives arid: fonris of suppbrt riiay be differeritially effective in dis- 
tricts serving larger numbers of minority students, bacausi they may 
help redress inequities in microcomputer use. Some policy i iechanisms 
supporting microcomputer use may be especially effective where there 
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are larger numbers of minority students; but the opposite may also be 
true. 



SUMMARY 

bur conceptual framework views instructional use of microcomput- 
ers as a cbhseqUerice of administrative policies, iii conjunction with 
characteristics of the local context^ such as the minority cpmpbsitibh of 
students served. InseTvice training,: a form of staff development pro- 
vided by the school difltfict, is considered as intermediate between poli- 
cies and teaching practices. - ZlZI^I^ ZI 

The major instructional outcome of interest here is the breadth of 
instructional microcomputer use, i.e., how widely microcomputers are 
used as a teaching tool across sulyect matter areas and grade levels. 
The effectiveness of adtdiriistrative policies is measured here by the 
level of teacher participatibn in computer ihservice training activities, 
The Organization of training should also affect the extensiveness of 

participation. _ zi i_ ~z---_ zim:= nzz -l zh zz zz 

The incentive value of a given policy determines the effort that 
teachers put into inservice training and the extent of microcomputer 
use for instructJbh. Previous research suggests several policy mecha- 
nisms with incentive value in this area, including dembnstratibri of 
adininistrative commitment and support, involvement of teaciiers in 
decisionmaking, and incentives and rewards for teachers. Specifically, 
previous research suggests that: 

• Commitment from district and school administrations should 
increase the breadth of microcomputer use for subject matter 
ihstructibri. Increased use shbuld bccUr when administrators 
articulate plans for such: use and provide technical suppbrt in 
the fonn of hardware, educatibhal software, inservice training, 
andieadilyjivailable assistance. _ _ 

• Instructional microcomputer use will increase when teachers 
participate in decisions concerning how microcomputers will be 
Used for instruction and what equipment and educational 
cbUrseware should be acquired. 

• Incentives such as release time for curriculum develbpmerit, 
opportunities for experimenting with the techhblbgyi and the 
availability of "loaner" computers should promote the use of 
microcoEQputers for instraction. These intrinsic thcehtivea may 
be more effective than extrinsic incentives such as salary credit, 
promotions, and special recognition. 
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Similarly, the literature suggests the following: 

• Participation in staff development should increase as adminis- 
trators make such programs responpive to teachers' needs. 
Staff develdpinent is respoiisive when it is accessible arid cdn- 
sisterit with teachers' classroom activities. 

• Paiticipatioh wiU increase when teachers are included in the 
planning and desigii of computer staff developm^^ activities, 
Aa_the _C£nitent of computer staff deveJopment reflects their 
interests and iieedSf pfitrticipation will increase: ^ 

• Staff development will become more widespread when teachez^ 
are provided with incentives such as salary credit, the possibil- 
ity of prdmdtidn, release time, and special recdghitidh. Ettrin- 
sic incentives may be more effective _for ehcdtiraging staff 
development than ihtrihsic ihcehtives. Coercion, though possi- 
bly effective for improving attendance in staff development, will 
tdtimately undermine teachers' use of microcomputers for 
instruction. 

The remainder df this repdrt describes dUr empiricfid research dn 
whether these potential administrative actions, singly or in combina- 
tion, irideed encourage teachers to gain proficiency with microcomput- 
ers and to use them for subject matter instruction. 
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III. NATIONAL SURVEY OF GOMPUTER-USING 

DISTRICTS 



To evaluate the effectiveness of aiterhative computer policies,, we 
conducte'"' a telephone survey ofjcbmputer supervisors in public school 
districts thrbugh(3ut the United States. This aection describes the sur- 
vey methods Md sample^ analyzes the role that various administrative 
IK)liciea j)lay in encomaging inore widespread inservice training and 
nncrocomputex use^ and reports the survey results. It albO discusses 
how the effects of administrative policies differ depending on the pro- 
portion of minority students iti a district. 



SURVEY METHOD 

During February and March 1985^ trained interviewers surveyed 
microcomputer supervisors in public school districts that owned micro- 
computers, using a structured^ clos^ed-en^ded questionnaire developed for 
this study A _fThexiueatioinaire is reproduced in the Appendix.) We 
sought^ information about the availability of microcomputers and 
courseware, inservice training programs, and various incentives arid 
forms of technical support. We also sought general information 
regarding microcomputer use in each district, as well as respondents' 
estimates of the level of teacher participation in inservice training. 
Each interview lasted about 20 minutes. 



Sample Selection 

: Survey participants, were aelected at random from a comprehensive 
Usting of designated jnicrocomputer 3up^ K-12 public school 

districts^^ Some respondents were microcomputer-using teachers who 
served as resource persons in their district, but most were district 
administrators with offidfd designation as computer supervisors. Pre- 
vious research (Shavelsori et al., J954a) has indicated that such individ- 
uals tend to be "cbriiputer buffs" or successful computer-using teachers 

^Several of the items in the questionnaire were adapted froffl Lockheed al: (198S). 
~ i^Naines, addresses, and phone numbers oif respondents, as wel* as descriptive infor- 
mation ahoQt each: di3tricti(e^;, emollmentr minority compbsitibh) were provided by 
Quidity EducationflJ Data (QED) of Denver, Colorado, a firm that tracks microcomputer 
use in public schools. This firm also provided the sampling irame used in the Johns 
Hopkins surveys of school uses of microcomprtera (Becker, 1983, 1986). 
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who have left the classroom to assume admini?5trative duties. They are 
usuaily very knowledgeable about district and school policies suppoft- 
ihg ihseryice training arid microcomputer use, as well as about the gen- 
eral condition of microcomputer-based instruction in their districts. 
Many of them provide ihservice training to other teachers in the dis 
trict (Shavelson et al., i984a). 

Characteristics of the Sample 

Sur starting sample consisted of computer supervisors in 175 cfis- 
tricts: Four of the respondents proved ineligible because their districts 
did not currently use microcomputers. We completed interviews with 
155 of the remaining 171 contacts, for a 91 percent response rate. 

Districts in the final sample were located in 42 states. The greatest 
concentrations were in north central and southern states (Table 3.1); 

Table 3.1 

LOCATIONS AND CHARACTERISTICS OF DISTRICTS 



eharacteristic _ Percent __ N 

Region 



Northeast 


19.4 


30 


North central 


38.7 


60 


South 


27.1 


42 


West 


14.8 


23 


Location 






Urban 


27:2 


43 


Suburban 


38.1 


59 


Rural 


34.2 


53 


Student enrollment 






Under 300 


9.7 


15 


300-999 


16:1 


i23 


1,000-2499 


19.4 


30 


2,500-4999 


18.1 


28 


5,000-9999 


P..6 


18 


10,000-24,999 


13.5 


21 


25,000 or more 


11:6 


18 


Size 0} teaching staff 






Under 26 


11:6 


IS 


25-99 : 


23.2 


36 


100-249 


23.y 


37 


250-499 


11.0 


17 


500 or more 


30.3 


47 



34 
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urban, suburban, and rUral districts are all well represented. Student 
ehrbllmehts in these districts range from ver^^ small ^^o very large, and 
thcisizes of the teaching staffs va^^ accordingly.^ 

Student characteristics, profded in Table 3:2, show that nearly two- 
thirda^f the students served in these districts are white; there is also 
considerable variation in wealth, as indicated by the distribution of 
their breh&nsky percentile (the fraction of students under the poverty 
guideline in each district). 

Nature and Limitations of the Analysis 

Our conceptual framework identifies admihistrative policies as 
independent variables afgctihg teacher training and microcoiiputer 
use (the dependent variables).. Most of the independent variables indi- 
cate whether particular administrative policies are absent or present 
(e^., whether teachers can receive release time to attend training, 
wfiet "jer training is held in teachers' schools); some indicate a cbntiriu- 
ous . easure (e.g., the ratio of microcomputers to teachers). Variables 
represt iting levels of inservice participatiph and micrpcbmputer use for 
subject matter iristnlctipri were obtained from respondents' estimates^ 

We use cbnelational analyses to explore the simple relationships 
between policy viriables and outcomes, followed by muh^^ 
analyses to deteTmuie the relative importance of administrative policy 
vanables, AH of the aoaalyses in this section employ the district as the 
rait of analysis. In interpreting these analyses, it should be kept in 
mind that the results reflect relationships among policy variables and 
outcomes within a sample of districts in which compvite/s are now 
being used. They may thus not be representative of all school districts. 

Table 3.2 

CKARACTERIStlCS OF STUDENTS IN DISTRICfS 



Standard 

-Charact eristic Mean Dftviation N 

Percentage of white students 67.7 36.6 155 

Percentige of black students 11.0 20.6 155 

Percentage of Hispranic students 5.2 13.2 155 

Orsharisky percentile* 14.9 13.4 155 

•percentage of students under federal poverty {Tuidelines 
as a percentage of total school-age children in the district. 



^Average enrollment in: these districts 13,956 (standard deviation of 42,353); the 
average teaching staff nuirbers 710 (standard deviation of 1,628). 
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ADSeNlSTRATIVE POLICIES SUPPORtiNG 
MICROCOMPUTERS 

Techiiicai Support 

The provision of adequate technical support is an important wav of 
demox^stratinj; administrative commitment to ari irindvatibri. Teachers 
must have acceiss to a sufficient number of microcomputers if they are 
to use them as an ihstriictibriai tboL: The numbers of microcornput«rs 
in cur survey dijtrzrts vary cbhsiderebly/ but simple numbers m^y_ he a 
misleadi'-g indicate - bf_microcx)mputer accessibility. A better measure 
is the ratio of rnicrbcomput^n to teach with its inverse: ths 

number iaf teachers permicrocomputer. The mean value of this ratio is 
G.43 (stmidard devipnon of 0.26), or 2.3 teachers per micrbcbmputer. 
The corresponding m^Zi. ratio cf micro :bmputers tb students is 0.03 
(standard deviation of 0.03K br 33.3 studeitts per microcbmputer. 

Respondents were alsb askeH to indicate whether several other fc -ms 
of technical support were a^ mailable to teachers in the district, and their 
responses suggest that considerable technicrJ assistance is available 
(Table 3.3). Most of the districts purchase cou**<?eware needed for the 



Table 3 .3 

AVAILABILITY OF TECHNICAL SUPPORT IN DISTRICTS 

Form of Techni cal Support Perrent N 

Cburseware acqumtion by 
the district 

Absent 4.5 7 

Present 95.5 147 

Assistance with hardware 

Absent 5.2 8 

Presi^ni 94:8 147 

Asst^taru:e with 

evaluating educational 
courseware 

Absent 20.0 31 

Present 80.0 124 
Asstslance with integrating 
microcomputers 

Absent 34.2 53 

Present 65:8 102 
Resource persons 

Absent 36.1 56 

J. resent 63.9 99 



_ ^^ej^**^ ^^'^^rP^^ 252 (standard 

deyiatipn of 789), which ie skewed by a small number of districts with large numbers of 
microcomputers: The median number of inicnxlbmputers is 35. 
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use of microcomputers for subject matter instruction, as well as provid- 
ing various fdnns of necessary routine assistance. According to district 
computer supervisors, most districts assist teachers with hardware 
problems, help them locate and evaluate coursaware, and assist them in 
integrating inicrckrbmputers into their teaching. Survey respondents or 
their stafS are often the_source of such support. In addition to such 
centrfidized asp^steiice, about two-thirds of the districts have resource 
persons in most or all of the schools: 

Inservice training in microcomputer use is an additional form of 
needed assistance. As Table 3.4 shows, most of the districts provide 
inservice computer training to teachers^ the median amount available 
being 25 hours per year, Micrbcbmj>uter supervisors also report cbh- 
siderable hands-on computer use, which is_ believed to improve the 
quklity training Cthe median amount of hands-on computer time was 
reported as ^5 percent). 

Other organizational differences in staff development reflect at least 
some suggestions made in the literature (Tahle 3.4). Participation 
tends to be voluntary, although many districts have at least some in- 
voluntary component. Generally, training programs are accessible in 



Table 3.^ 

FEATURES OF INSERVICE TRAiN£NG PROGRAMS 



Feature 


Percfnt 


N 


Inservice micr-ocomputer training 






Absent 


19.4 


30 


Present 


80.6 


125 


Form of pdrfkipatioh 






Involuntary 


35:5 


44 


Voluntary 


64.5 


80 


Location : 






Not held in teachers* schools 


27.2 


34 


Held in teachers' schools 


72.8 


91 


Frequency 






Not regularly scheduled 


36.0 


45 


Regularly scheduled 


64.0 


80 


Currkulum 






Advanced classes not provided 


44.0 


55 


Advanced classes provided 


55.li 


70 


Instructors 






Not taught by teachers In the district 


49.0 


76 


Tfiught by teachers in the district 


51:0 


79 
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teachers' own schools and occur on a regular basis. Advanced: classes, 
which suggest a flexible curriculum reflecting the needs of different 
teachers, are ofrercd in more than half of the districts^ Staff develop - 
menti which is also believed to be more fesponsLve if taught by teach- 
ers jn the district- takes place in spproximately half of the schools. 

Final^,_ asked Tespondents whether the district had developed 
Boritten plans for student microcomputer u^e. Such plans, which iridi- 
cste administrative commitment to computers, were present in 63 per- 
cent of the districts surveyed. 

Teacher IhvblvemenI in Decisions 

Respondents were asked to characterize the level of teacher involve- 
ment in dedsibris about (1) how microcomputers are to be used for 
iristructibh and (2) the cbhteht and organization of inservice training 
in micrbcbmputer-based instroctioh; Respons alternatives were "not 
very," ^somewhat^" "moderately," and "highly involved." teachers' 
ihvoivement in decisionmaking about imtriictional use of computers 
was reported as moderate to high (a mean of 3.3 on a four-pbint scale, 
standard deviation of 0.9). Respbhdents reported less teacher involve- 
ment in decisidrimakihg abbut inservice training (a mean of 2.8 on a 
fbur-poiht scale, standard deviation of 1.0). 

Incentives and Rewards for Teachers 

Respbhdents were asked to indicate the availability of several types 
bf extrinsic and intrinsic incentives to participate in inservice training 
and use of_ microcomputers for instruction. Responses suggest that 
pKivision of incentives for microcomputer use or for participatibh in 
training programs is rare (Table 3.5). Ambrig districts with inservice 
training, the most cdmmbh ihcehtives are "special recbgiiition" Je.g^ 
certificates and "pats bh the back") and release time to lake Jnservice 
wbrkshbps. The most frequent incentive to use microcomputers is 
recbghitibh frora adroinistrators and peers, foilowcd by release time. 
Higher pay foT inseivice training is much more common than extra pay 
for_naing the technology. Promotional opportunities are generally 
administrative (Smoky and Schaffarzick, 1984), and they too are 
scarce, 

"Intrinsic" ihcehtives are more common. Of 155 districts surveyed, 
120 (77.4 piercent) allow teachera to borrow microcomputers when 
school is not in session, and 83 (53.5 pejcei;;,) offer teachers exclusive 
use of a computer in their schools ior purposes of familiarization. 
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Table 3.5 

PERCENT OF DISTRICTS OFFERING VARIOUS INCENTIVES 



Iriservice Traming* Microcomput er Us e 



Incentive 


Percent 


N 


Percent 


N 


It ruzr pay 










Not offered 


64.2 


79 


91.6 


142 


Offered 


35.8 


44 


8.4 


13 


Pc^ibUity of advaru:ern€nt to 










an ddministrative position 










Not offered 


87:2 


109 


89:0 


138 


Offered 


12.8 


16 


11.0 


17 


Release time 










Not offered 


59.2 


74 


72.3 


112 


Offered 


40.8 


51 


27.7 


43 


Special pecognition 










Not offered 


5?.8 


66 


42.6 


66 


Offered 


47.2 


59 


57.4 


89 


Guarantee of computer or software 










upon completion of training 










Not provided 


G4.8 


81 






Provided- 


35:2 


44 







'Entries are frequencies and Ns for districts having vr.service training. 



INCENTIVE VALUE OF ADMINISTRATIVE POLICIES 

Administrative policies associated with greater participation in 
training and increased use of micrcMCbmputers have positive incentive 
value; those that mininiize these outcomea have negative incentive 
value. Most of the administrative variahlps we examined would be 
expected to have positive value. In general, as technical support 
increases, as teachers are mure involved in decisions, and as incentives 
are provided, more teachers should partake of inservice training and 
use microcomputers for sul^ect m^ 

To estimate incentive value, we firsl determined the cbrrelatibhs 
between pbKcy variables and butcbmes. Then, tb test the effect of each 
of these independent variables, while holding the others constant^ we 
specified a muitiple- regression equation for each outcome measure that 
included all of the policy variables of interest, as well as variables that 
account for differences among districts. We also examined the influ- 
ence of minority student cdmpdsitidri on relationships amdrig policies, 
iriservice training, and microcomputer use for subject matter instruc- 
tion. These models indicate which of the factors known to be 
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important are most closely related to microcomputer use, other things 
being equal. They also show how much variance in each measure of 
micrbcbmputer use can be explained by the predictors. 

Participation in Inservice Training 

Computer supervisors were asked to estiraate the. percentage of the 
teaching staff "^'ho had receiveiinservice computer training and to rate 
whether Blejnentai^ teachers £md math, science, and English teachere 
were represented "poorly," "moderately," or "well" in inservice training. 

Mean values of these variables, presented in Table 3.6, suggest that 
a fairly large number of teachers have received at least some inservice 
cdmputer triedhihg. Mathematics and elemehtaiy teachers are beat 
represented, and English teachers are least represented; however,, even 
English teachers' represeatatioja is judged "moderate" overSl. The per- 
centage of tfae_teacSin^ staff receiving trai seems impressive, but it 
is somawHat inflated because more than one-third of the districts have 
training that is at least partly involuntary (Table 3.4). To stabilize the 
variance, we transformed respondents' estimates of teacher percentage 
to their logarithmic values in the following correlatibhs and regres- 
sions. These analyses then inform us of which factors are associated 
with more or less participation in trainihg^bj'.the.teaclung staff. 
__ GorreJeles of Participation. Sigtufi^ though modest, relation- 
ships between adirinistrative policy veiiables and inservice participa- 
tion are apparent from Table 3.7, which also presents correlations 
between organizational features of training arid inservice participation. 
More teachers participate in inservice computer training as the number 
of computers per teacher increases and as resource persons are made 



Table 3.6 

PARTICIPATION IN INSERVICE COMPUTER TRAINING 







Standard 




Measure 


Mean 


Deviation 


N 


Percentage of teachers receiving training 


60:7 


30.5 


124 


Repreaentctidn* 








Elementary teachers 


2.6 


0.6 


125 


Math teachers 


2.7 


0.6 


123 


Science teachers 


2.2 


0.8 


123 


Enghsh teachers 


2.0 


0,3: 


m 



•Measured on a three-point scale, where higher values indicate 
grater representation. 
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Table 3.7 

CORRELATES OF PARTICIPATION IN COMPUTER INS: ICE TRAINING 



Percentage Teacher Representation 

of Teachers '- — 

iornixf Support Trained (log) Elementary Math Science English 



Microcomputers per teacher 


.35*** 


.15 


.09 


.28** 


.22* 


District courseware 


-.05 


.08 


.03 


-.05 


•18 


Hardware assistance 


.04 


.20* 


.06 


.04 


.13 


Courseware assistance 


-•P? 


.12 


-.03 


.16 


.05 


Integration assistance 


.15 


.14 


-.10 


.10 


.06 




.22* 


1 d 


.U f 






District plan 


.0? 


.05 


-.01 


.17 


.20* 


Teachers help decide 












inservice training 


.28'' 


.13 


.08 


.24'' 


.19* 


Incentives for inservice 












Release time 


.20* 


.0? 


.02 


-.03 


.15 


Higher pay 


.12 


.04 


.03 


.10 


.23* 


Promotion to administration : 


.06 


.14 


.05 


;00 


:14 


Hardware/software guaranteed 


.24" 


.01 


.04 


-.07 


.07 


Special recognition 


.01 


.09 


.12 


.06 


.12 


Computer set aside for teachers 


.01 


.00 


.05 


.05 


-02 


Teacher may bofrow computers 


.11 


.04 


.04 


-.09 


.08 


Features of inservice 












Voluntary participation 


-.14 


-.19* 


.07 


-.01 


-.14 


Held in teachers' schools 


.22* 


-.01 


-.09 


.14 


.08 


Regularly scheduled 


-.03 


10 


.10 


.20* 


.11 


Advanced training provided 


03 


.21** 


.09 


-.04 


:16 


Taught by teachers 


.16 


.00 


-.01 


.05 


.18' 


Percent time "hjElhda on** (log) 


-.11 


.18 


.02 


.23* 


-.04 


Number of hours available 


.06 


;i4 


.09 


-^04 : _ 


- :tl 













NOTES: Correlatioh8_ are ^ased on iresponses from 125: districts having inservice 

computJpr training, Entries are point-biseria! correlations, except for those for "Micrc- 
comput€TT5 per teacher," "Teachers help decide," and "Hours and percent of hands-on 
training time/ which are Pearson correlations. N's range from 122 to 125 due to missing 
data. (••• - p < .001; - p < .01; * - p < :05.) 
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available in teachers' schools. Teacher participation in deciding the 
content and form of ihseryice training is also important, as are release 
time to take classes and guaranteed access to miciocomputeii or 
software upon compleiioh. _ 0he .organizational feature of inservice 
training stictds out: Tfie U el of participation increases when inservice 
training occurs at the teachers' own schools. 

These correlations also suggest that the sensitivity of teachers of dif^ 
ferent grade levels and subject matter to ceil^iri administrative policy 
variables may vary, Elementaiy teachers respond to the availability of 
distnct assistance in installing or r intainihg equipment and to orga- 
nizational Bspects of inservice traiL(ing,_ including Jtfie availability of 
advanced inservice training classes and more hands-on training time. 
Fewer elementary teachers participated when participation was volun- 
tary. 

Some distinctive relationships were also found for teachers of sci- 
ence and English. More microcbrnputers per teacher and teacher parti- 
cipation in deciding: the cbhtenl arid forrn of inservice training increase 
participation of both groups. English teachers also respond in greater 
number jvhen the distnct has a written plan and teachers help decide 
how computers^ will be used. Regularly scheduled inservice training, 
with a larger amount of hands-on time, increases participation by sci- 
ence teachers, whereas English teachers participate more when the dis- 
trict offers higher pay for ti&ing inservice training and when training 
classes are taugW % mernbers: of the teaching staff. 

Explaining Differeiees in ParUciipatib test the indepert- 
dent effects of variois jadimnistrative policy variables, we used multiple 
regressiorr.^ For each measure of inservice participation, we specified a 
model that included all relevant policy variables, as well as district 
characteristics that potentially affect administrative computer policies 
arid outcomes. These are (1) size, as indicated student enrbllmerit; 
(2) wealthy as indicated by the percentage of students under the 
poverty guideline in these districts; and (3) percentage of minority 
(nbnwhitej studerits served. In thorn equations, administrative policy 
variables are treated as dummy variables if dichotomous, coded 1 if 
present or 0 if absent. 

The multiple-regression equatiqn predicting the degree of teacher 
participation in inservice training is presented in Table 3.8. This 
model explains a significant though n^bdest pbrtibn bf the variance in 
the butcbme measure. District characteristics included in the equatioji 
do not independently predict the level of teacher participation in inser- 
vice training, but when these characteristics are controlled, the number 
of microcomputers per teacher in the district is significant. As the 
number of microcomputers available to teachers increases, more of the 
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Table 3.8 

REGRESSION RESyLTS FOR PERCj:MAGE OF TEAC^ RS 
RECEIVING INSERVICE TRAINING 



Variable 




t 


L/Onstant 


3.99 


10.82*' 


Proportion of minority students 


0:01 


0:03 


Number of students in district 


p.oo 


0,26 


brshansky percentile (log) 


0.00 


0,00 


Micrbcbmputers per teacher 


0.75 


2.83** 


Courseware purchased by the district 


-0.40 


-1.12 


Assistance with hardware avaiiable: 


-0.12 


-0.34 


Assistance with courseware available 


-0.43 


-2.01* 


Assistance with integration available 


0:23 


1.26 


Resource person in schools 


0.15 


1.29 


Writt-en district plan 


-0.01 


-0.05 


Teachers involved in training decisions 


0.12 


1.75 


Incentives for ihservice training 






Release time 


b:i5 


1.06 


Extra pay 


0.19 


1.40 


Promotions 


-0.05 


-0.25 


Guarantee of hardware/software 


0.24 


1.49 


Special r^K^bgriitidh 


-0.22 


-1.58 


Computer set aside for teacher experimentation 


o;oi 


0.11 


Teachers may borrow computers 


0.10 


0.60 


Features of ihservice triaihing 






Voluntary 


-0:11 


-0:80 


Held4n teachers' schools 


-0.01 


-0.05 


Scheduled regularly 


-0.01 


-0.04 


Advanced classes 


0.03 


0.19 


Taught by teachers 


o.ii 


0.78 


Percentage of time "hands on" (log) 


-0:16 


-1.46 


Number of hours available 


0.00 


0.33 



A^usted R2 - 0:16 
F - 1.87' 
N- 114 



.NOTES: Percentage of teachers receivihg traihihg is transformed 
to its logarithmic valu^ 1^ this re^ession^ Most predictor variabies are 
dummy variables with the absence of the policy as referents, except 
where a continuous measure is ihdicated. See accompanying text for 
details. p < .001; « p < .01; • - p < .05.) 
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teaching staff participate in insefvice training programs. None of the 
other factors in this model induces more widespread participatidh, 
however. 

The increased availability of hardware for teachers is significantly 
associated with the level of participation in inservice training, even 
wlien size, wealth, and minority composition of students served are 
^en into account. Thus, the ratio of microcomputers to teachers does 
not reflect merely differences in district resources indicated by these 
variables.^ 

Other things being equal, the availability of assistance from the dis- 
trict in locating and eyaluatinj cbursewafe participa- 
tion in inservice training. While, this, fesuit seems surprising, we 
dbeefve that Ieafmn& about available software is a major topic and 
need iiL insenrice training (Shavelson et al., 1984aj. These results sug- 
gest that as assistance becomes routinely available, teachers may have 
less interest in or need for formal inservice training. 

Using the same multiple^regressibh model, we sought to determine 
the relative importance: of these factors to the iepfeaehtation^^^ 
elemental: science, math, and English teachefaJh inservice computer 
training. The models were^ oh t6e_ whole, not very successfiil; only the 
model piexfictin^ attendance by elements teachere achieved statistical 
si^ificance (Table 3:9). This model, which explains 13 percent of the 
variance in the outcome measure^ demonstrates the incentive value of 
promotions and of two organiMtidhal features of staff development- 
increased hands-dh computer time during training and mandatory par- 
ticipation^ 

These finding suggeat that Je\yef eleraentaiy teachers are willing to 
participate, ii^ -vduntary inservice training unless a clear extrinsic 
incentive _is provided There are a number of possible explanations for 
this. Elementary teachers may be generally less senior in prbfessidnal 
stature than secondary teachers and therefore more responsive to the 
possibility of pfomdtidri. Alternatively, elemental: teachers may have 
less reasch to^ participate in inservice training without a clear reason 
for dbihg so. Unfortunately, our data do not allow such possible expla- 
nations to be disentangled. 



The microcbrap^^ covary significantly with these district 

characteristics. Zero-order correiations between this variable and the variables meiasur- 
inguiistrict characteristics are as follows: with the number of studehtc in the district, r ■ 
-.02; with the Orsharisky peiwntile <!og), r * -.09; with the proportion of minority stu- 
dents, r - -.05. These correlations are not statistically significant. 
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Table 3.9 

REGRESSION RESULTS FOR INSERVICE REPRESENTATION 
OF ELEMENTARY TEACHERS 



Variable b t 



Cbhstaht 


0.29 


0.46 


Proportion of minority students 


Q.35 


1.97 


Number of stude^its in district 


-0.00 


-1.08 


Orshansky percentile (log) 


0:07 


1.04 


Micrbcbmputexi^ per teacher - 


n oQ 
U.zo 


1.^9 


Courseware purchased by the district 


O.Io 


0.44 


ABsistance with h&rdware available 


U.ul 


■i rii 


Assistance with courseware available 


U.U / 


n AO 


Assistance with integration available 




-'J.bp 


Resburce^persbh in schbbls 


0.14 


1.38 


Written district plan 


-0:14 


-1.14 


Teachers involved in training decisions 


G.02 


0.32 


Incentives for ihsiervice training 






Release time 


0.)2 


1.00 


Extra pay 


-0.01 


-0.04 


Promotions 


0:39 


2.17* 


Guarantee of hardware/software 


-0.21 


-1.58 


Special recbgiiitibh 


0.03 


0.28 


Computer set aside for teacher experimentstion 


0.00 


0:04 


Teachers may borrow computers 


0.17 


1.25 


Features of inservice training 






Voluntaiy 


-0.24 


-2.09* 


H€ld4h teachers' schools 


•>0.M 


-0.87 


Scheduled regularly 


0:06 


0:50 


Advanced classes 


0.22 


1.87 


Taught by teachers 


-0.15 


-1.23 


Percentage of time "hands on" (log) 


0.28 


3.08'' 


Number of hours available 


0.00 


0.23 



A(5u8ted - 0:13 
F- 1.70' 
Ni 115 



NOTES: Representation of elementaty: teachers is measured on a 
three-pbirit scale, where higher values indicate greater representation. 
jMpst predictor variables are dummy variables with the absence of the 
policy as referents, except where a continuous measure is indicated. See 
accompanying text for details. (*•* - p < .001; ** - p < .01; • - p 
< .05.) 
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Breadth of Microcomputer Use 

The breadth of microcomputer use in ^ach district was assessed by 
asking respondents to indicate whether m were used in 

particular ^ades md subjects in their districts. As these respondents 
generally provide training and assistance to teachere who use micro- 
computers, they generally know whether such applications exist (Shav- 
elsdn et al., 1984a). Specifically, res{)bhdehts were asked whether 
microcomputers were used for ihstructibhjih math,: science^ social sci- 
ence, and English in any elemental^ iK-6) and secondary: (7-12) 
classes. Affirmative iesponses were summed to create an index of 
hfeadtli of microcomputer use across subjects and grade levels. The 
index cmt vary from 6 to 8, with higher values indicating more 
widespread use of microcomputere. The mean v^lue of this index was 
found to be 4.85 (standard deviation of 2.03), iridicatirig that microcpm- 
puters were used for ihstructioh, oh average, in about five of the eight 
pbslible cbmbihatibhs of subject matter courses and grades. 

We also asked respondents to estiinate the percentage of the teach- 
ing, staff tiBiiig microcomputers for subject matter instruction. 
Responses infficSed that about one-third of the teachers in districts 
surveyed reportedly used microcomputers (mean of 31.8 percent, stan- 
dard deviation of 25.0). This number seems high in relation to bther 
recent surveys (Becker, 1983, 1986) arid maj^ be inflated by respoh- 
dents' inclusibh bf computer literacy and programming applications. 
Althbugh these measures of microcomputer use are well correlated, 
indicating that Ji8_microc6Enputers are used for instruction in more sub- 
iects and ^des^ more teachers use them, we examine "breadth of use" 
as the primary indicator of districtwide microcomputer use. 

Correlates of Microcomputer Use. Correlatiohs between eac^ 
these measures of mierbcomputer use arid administrative pblicy vari- 
ables are shown irij Table 3.10. Results for both variables are remarka- 
bly consistent and show that nearly all of the admihiatrative policy 
variables: significantly JDroaden microcomputen use^ Variables that are 
unrelated to microcompater^ use include the availability of district 
assistance wich hardware, the possibility ot promotions for microcom- 
puter use, availability of microcomputers for experirrieritatibri, arid 
allowing teachers to borrow micrbcbriipUters. Nbrie bf these appears to 
dimiriish Use. _ 

Predicting Microcomputer Use, The ma^itude of the jissocia- 
tibns suggests that more microcim teacher, technical assis- 

tance in integrSing^ nucrocomputers into the curriculum, and the 
avedlability of inservice training may be especially important for 
increasing the use of microcomputers across subjects and grades. 
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Table 3.10 



CORRELATES OF MICROCOMPUTER USE 



IteiD 



tJs€ in Primary and Percentage of Teachers 
Secondary Subjects* Uzing Computers (log) 



Microcomputers per teacher 



.21*** 

.20* 

.07 



;44*** 

.16* 

.10 



District courseware 
Hardware assistance 
Courseware assistance 
Integration assistance 



.23** 
.40*** 

:20* 

.24** 

.16* 

.02 
.20* 

10 



.20* 

-IS* 

21* 

.03 _ 

.25*' 

.04 

.18* 

.09 



School resource persons 
District plan 

Teachens decide computer use 
Releasi* time 
Higher pay 

Promotion to adzninistfation 
Computer set aside for 

^xperimentatibn 
Computer take-home privileges 
Special recognition 
Inservice training in district 



.04 
.06 
.19* 



.01 
;05 
.!?• 
.21* 



NOTES; Correlations are based on responses from 155 districts; Ns range 
ffcm 152 to 155 due to missing data. Entries are poiht-biserial correlations, 
except for thoae for "Microcomputere per teacher" and "Teache 

^-Scale indicates usage in elementary and secondary* math, science^ .social 
studies, aiid English Oahguage iarts). Values range from 0 to 8. (*•* « p 
< .001; •* - p < .01; * - p < .05.) 



Indeed^ when the variable measuring the breadth of microcomputer use 
is: regressed on variables representihg district characteristics and 
adroinistrative policies^ ihese three predictors are_ uniquely significant 
(Table 3.11). This modal, which explains over one-quarter ^o vari- 
ance in the breadth of microcomputer use, clearly demonstrates that 
microcomputer use increases *Aith increased avaiiabiiity of microcom- 
puters. It also shows that when the availability of the technology is 
accounted for, microcomputers are used iri more subjects and grades 
when teachers receive routine, centralized assistance In integrating the 

microcomputer into their curnculum of ihstiiicti^^^^ 

Even when these (and other) factors are accounted for, the avaiiabii- 
ity of inservice training acts as an incentive for helping this educa- 
tional itincvation to ta)ce hold. Finally, as extra pay becomes available, 
computer ase broadens. This extrinsic incentive may encourage teach- 
ers in more subjects and grades to use microcomputers for instruction, 
above and beyond any technical supiport. 
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Table 3. 11 

REGRESSION RESULTS FOR BREADTH OF MICROCOMPUTER USE 



Variable 


b 


t 


Constant 


1.91 


1.47 


Propbrtibh of minority students 


0.02 


0.04_ 


Nomber of students in district 


0.00 


2.31* 


prshanfiky percentile (log) 


-0:21 


-1.0^^ 


Microcomputers |>er teacher 


1.2G 


2.00* 


Courseware purchased hy the district 


1.34 


1.93 


Assistance with hardware available; 


-0.76 


-1.04 


Assistance with courseware avw ble 


-0.63 


-1:26 


A^istahce with integration avaiiaule 


1.23 


2.79*' 


Resonrce person in schools 


-0.08 


-0.31 


Written district plan 


0:60 


1.85 


Teachere iiivolved in computer use decisions 


0.21 


0.98 


Incentives for inservice training 






Release time 


-0.61 


-1.07 


Extra pay 


i.28 


2.22* 


Promotions 


0:53 


1:08 


SpecifiQ recdghitidii 


0.20 


0.62 


Computer set aside for teacher experimentat^r.'n 


-0.15 


-0.46 


Teachers may borrb* computers 


-0:04 


-O.iO 


District provides mser^ice traiiiing 


1.31 


3.13*' 



Adjusted R'' - 0.26 
¥ - 3.85*** 

Nj!'lJ43_j 

NOTES: Breadth of use is an eight-point scale, with higher values indicating 
greater ubb across subjects and grades. All predictor variables are dummy vari- 
ables with absence of the pK>licy as referents, except "Teachers involved in deci- 
sions" (coded on a four-^irit scale where 1 - not very involved and 4 - highly 
involved), and "Nficrocomputers per teacher." (*** - p < .001; ** - p < .01; * - p 
< .05.) 



The foregoing relationships hold when student ehrpllmeht, miribrity 
composition, and wealth are tSen into account, a microcom- 
puter Use 'ends to broaden across grades and subject^ on lts own in dis- 
tricts with larger student enrollments. That is, size is a cBstrict cbaracr 
teristic that independently influences how widely microcomputera are 
used, for instruction. The administrative policies that broaden micro- 
computer use do 80 even as this and other differences among distr- ts 
are controlled, however. Gontext and policy are not coUinear; none of 
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these district characteristics is significantly_ correlated with the statisti- 
cailly significant administrative policy variables.^ 



Moderating Sonditions 

Having detennined the impoiiance of technical support and other 
administrative variables, we next examined whether the effects of 
Administrative policy v^^^ local context. Once the 

independent effects of district characteristics and administrative poli- 
cies ^e taken into account, a policy may differ in effectiveness across 
categories of districts or students ser\'ed.__ Because there is reason to 
believe that computer learning activities may differ for minority chil- 
dren (ShaveJsbn ist al., ig84a,b], weiirst examined whether the ihceh- 
tiye value of administrati supporting micriOK^bmputer use 

differs accordingiathe minority composition of students served. _ _ 
^ lELJ3tetistical terms, minority compdsitibri cbuld m^erdc^ witt admin- 
istrative policy variables; for example, a form of texjhnicaLsupport (e.g., 
assistance with courseware) may be especially important for districts 
with large numbers of minority students.. To investigate such possibili- 
ties, we recomputed the multiple^re^ession equations predicting the 
percentage of teachers receiving inservice training and the breadth of 
cbmputer use We c^ai^d cross-product terms between mihiDrity com- 
position_ and all policy variables, including brganizational features o$ 
staff development, and included these as predictor variables in the 
regression equations, these interaction terms are included in addition 
to variables from the earlier equations measuring policies and district 
characteristics.^ The interaction terms then tel! us whether policies 
differ in effectiveness according to student composition, net 0/ effects 
attributable to district characteristics or policies albhe (Cohen and 

Cohen, 1975). 

We computed separate multiple-regressibn equations accounting for 
black and Hispanic student composition, respectively, including all 
interaction terms apprbpriate to each case. The_addition of interaction 
terms, however, did not improve„OAir ability^to predict the percentage bf 
teachers receiving inservice training, indeed, in the equation for black 
students, the overall model became statistically nbnsignificant^ while 
the amount of variance accounted for in the outcome measure fell from 
an R-square of 0.16 to 0.14. Similariy, the addition of inteiacrion 



.... ^Zero-order correlations among variables: representing size, weialth, and minority com- 
position and the statistically significant predictors (microcomjMiters per teacher, presence 
of inservice training, availability of assistance with integrating computers, and 'extra pay 
for using computers) range from r - -.17 to r - :14 and are not statistically significant 
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terms io _tha equation examining the mediating effects of Hispanic 
composition on teactier participation did not yield inteipretable results. 

On the other hand, the inclusion of minority interaction terms 
improves our understanding of incentives to enhance microcbmputer 
use in more subjects arid grades. Table 3.12 shows that adding interac- 
tion terms with black student composition provides additional explana- 
tory power over the equation thai included only district characteristics 
and administrative policy variables (Table 3.11). The equation of 
Table S.i2 explains 31 percent of the variance in breadth of use, com- 
pared to 26 percent from Table 3.11. the regression model that 
accounts for interactions between administrative jioiicies arid Hispanic 
composition is riot as successfiil, however. Addirig these terriia to the 
equatibri provides rib additibrial explanatory power; in fact, the vari- 
ance accounted for falls to 24 percent from 26 percent. Previously sig- 
riificant findings are attenuated, while none of the interaction terms is 
significant in itself. 

in the case of black student composition, the new model causes the 
relative importance of some predictive factors tb change. A larger 
number of micrdcdmputers per teacher jstill iricreases the breadth of 
microcbmputer use, but the iriciusibri bf interaction terms decreases the 
irripbrtarice of bther previously significant policy variables^ The availa- 
bility bf assistance with integrating microcomputers diminishes in 
importance ip_ 68), as doea the provision of inservice training (p 
< .07) and extra pay for computer use (p < .06). 

These results are supplanted, however, by some riew firidirigs. The 
inclusion of these interactibri terriis causes a new "riiairi effect" to 
emerge: Micrbcoinputer use broadens as the district purchases 
cburseware for teachers to use. The provision of courseware, m addi- 
tion to the accessibility of hafdware,_ thus emerges as a significant form 
of technical support, _independent of minority status. We also now 
observe ^ome significant interactions between policy variables and the 
proportion of black students in the district which indicate that the 
importance of these variables depends on the propbrtibn bf black stu- 
dents. 

These iriteractibris are apparent for three variables previously seen 
as significant predictors of raicfocompater use: First, the proportion of 
black studentB interacts with the availability of routine assistance in 
integrating microcomputer use into ongoing instruction. The availabil- 
ity of such assistance broadens computer use espeetatty when more 
black students are served. Second, the impbrtarice bf inservice trairiing 
also depends Upon the proportion of black students. Provision of 
iriservice training broadens computer use particularly when there are 
relatively more black students in the district. Finally, "special 
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Table 3.12 

REGRESSION RESULTS FOR MICROCOMPUTER USE. 
INCLUDING INTEPACT50N TERMS 



■ 


Black Students 


„; : 

Hispanic 


oTuaenis 


Variable 


b 


t 


D 


t 


Constant 


1:93 


1.30 


2.08 


1.34 


Proportion of black students 


5.35 


0.78 


— . 


.— 


Pro5^rtioh of Hispanic students 


— 


— 


-13.37 


-0.08 


Proportion of other minority students 


-0.05 


-0.11 


0.06 


o.n 


Number of students in district 


o.od 


In 


U.OO 


1.27 


Orshansky percentile (log) 




-1.13 


-0.21 


-1.00 


Microcomputers per teacher 


1.42 


2.13* 


Q.81 


1.19 


Courseware purchased by the district 


1.98 


2.26 


0.96 


1.21 


Assistance with hardware available: 


0.20 


0.25 


-0.54 


-0.62 


Asftistahce with courseware available 


-0.39 


-0.71 


-0.66 


=1.24 


Assistance with integrating compaters 


0:92 


1.78 


1:3U 


2:87** 


Resource person in school 


-0.36 


-1.25 


-Q.C2 


-Q-Q7 


Written district plan 


0.45 


1.24 


0.39 


1.06 


District provides inservice training 


0.88 


1.89 


1.24 


2.76** 


Teachers involved in computer decisions 


-0.06 


-0.26 


0.27 


1.12 


Incentives 










Release time 


-0.66 


-1.65 


-0.53 


1.34 


Extra pay 


1.22 


1.97 


1.01 


1.54 


Promotions 


0.47 


0:77 


0:55 


1.02 


Special recognition 


0.76 


1.97 


0.24 


0.65 


Computer set aside for teachers 


0.19 


0.53 


-0.15 


-0.43 


Teachers may borrow computers 


0.10 


0.19 


-0.17 


-0.39 


Interaciibh terms with black/Hispanic 










Microcompaters per teacher 


-7.59 


-1:17 


26:88 


1:53 


Courseware purchased by thf district 


-4.50 


-0.85 


30.89 


1.34 


Assistance with hardware available 


-7.29 


-1.21 


-13.95 


—0.09 


Assistance with courseware available 


-5.41 


-1.87 


-5.77 


-0.37 


AssiBtahce with ihtegratibh available 


6.76 


2.40* 


0.06 


1.00 


Resoorce person in schools 


-1:62 


-1.04 


-0:53 


-0.07 


Written district plan 


3.02 


1.39_ 


4.95 


L13 


Ihaervice training in district 


8.51 


2.13* 


-16.47 


-1.21 


: Teachers involved/computer decisions 


1.55 


1.49 


-2.46 


-0.35 


Incentives 










Release time 


-1:80 


-0:45 


-4:75 


-0.58 


Extra pay 


3.15 


0.29 


4.75 


0.46 


Promotions 


3.59 


0.87 


5.10 


0.99 


Special recognition 


-5.07 


-2:44* 


-5:01 


-0:84 


Computer set aside for teachers 


-2.31 


-1.14 


1.77 


0.44 


Teachers may borrow computers 


0.69 


0.33 


16.62 


1.09 


Adjusted 


0.31 




0.24 




F 


2.91*** 




2.35** 




N 


143 




143 





NOTES: Breadth of use is an eight-point scale, with higher vc-dcs indicating 
greater use across subjects and grr 'es: (*''• - p < .001, ** - p < .01; * - p 

< .05.) t 
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rec ■)gnition" as an incentive for uising microcomputers also interacts 
witn black student cdmpdsitibn. This incentive is relatively^ more 
effective where there are propbrtibhately fewer black students. This is 
somewhat puzzling. We: can only speculate that the effects of this 
incentive are more valued in iiajority. circumstances. Increased curric- 
ular support and the provision of inservice training seem particularly 
valued where more minority students are served. 



IV. DISCUSSION AND POLICY IMPLICATIONS 



This research has examined the incentive value of various adminis- 
trative policies in encouraging terohers to participate in inservice com- 
puter training programs and in encouraging more widespread use of 
micrbcbmpiuters for subject matter instruction. Qur results indicate 
that certain adniinistrative policies are especially effective in achieving 
these ends. This section xeviews these findings and explores their pol- 
icy implications for staff development and for microcomputer use. 

EFFECTIVE ADMINISTRAtlVE POLICIES 

Gut conceptual framework defined three administrative policy 
mechanisms that affect staff development and computer use: 

• Denionstrdtih^ gdmihistrative commitrnjent through the provi- 
sion of various forms of technicaL support. 

• Involvw^ tet^Mrs^ iK decisionmaking regarding staff develop- 
ment and computer use. 

• Providing incentives and rewards to teachers. 

Increased availability of micrdcdmputers is clearly the critical 
ingredient for iricreasin;^' teachers* participation in inservice computer 
tfainihg programs. Provision of micfocomputersK assistance in 
integrating computers into the curriculum, _and_ provision of inservice 
trfiuning are the major in^eifients fo^ broadening the use of microcom- 
puters ibrsuBject matter instruction. To a lesser extent, extra pay for 
computer-using teachers also broadens the use of microcomputers. 
Other policies, such as involving teachers in decisions or offering vari- 
ous incentives, are less effective. 

Inservice Training 

We examined the level of teacher participation in inser^'ic*) computei 
training programs^ as well as the repreaentation of elementaiy, math, 
science, and English teachers in such programs; Our primary finding 
in this areaJi that more teachers participate in inservice <:omjputer 
training as more microcomputers are made available to them. Other 
important conditions include the availability of resource persons in 
teachers* schools, teacher participation in the planning of staff 
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development, release time for workshops, aSd iuaranteed access to 
microcomputers or software uporL completion of training. 

In the end, however, making more microcompaters avaitabte to teach- 
ers IS the single policy mechanism with the greatest value for increas- 
ing teachers' participation in district inservice computer training. // 
distrM:ts Qcquire^ a sufficient number of computers and offer training 
teachers wM indeed participate. We hypothesized that extrinsic incen- 
tives such as special recognition and intrinsic incentives such as release 
time---traditional mechanisms for exicoriraging staff development^ 
would strongly increase inservice training. Our findings suggest, how- 
ever, that the increased availaBility of a critical resource is overriding 
Prbvisibn of vital resources is visible evidence cf the commitment of 
the school district to the accomplishment of staff development objec- 
tives^(Howey and Vaughan, 1983), and from the teachers' perspective 
It enhances the utility of receiving training in the use of a new technol- 
ogy.^ 

__We also examined how organizational features of inservice training 
affect participation, and we^aw some scattered evidence that organiza- 
tional improvements recommended in the literature are indeed associ- 
ated with enhanced participation. Holding inser\'ice training at teach- 
ers own schools encourages overall participation, and i5ther organiza- 
tional features may have special appeal to teacJSers of different grades 
and sflbjects (e.g., advanced classes for elementary teachers). Nonethe- 
less, alterations in the conditions^ of staff development pale in impor- 
tance compared with increasei availability of microcomputers. 
^ The limitations of these analyses must be considered in interpretiiig 
these findings, however; Our attempts to model inservice participation 
were only partially successful. While bur model predicting the percen- 
tage of teachers receiving training is statistically si^ificant it still 
accounts for a modest ambunt of variance in ±he outcome measure- in 
addition, we were not able to model well the representatibn bf different 
types of teachers. Factors other than those measured in these models 
may also afiect teacher participation. Morebver, while participatL. m is 
essential for inservice training to have any utility, our finding do not 
speak to broader issues of the effectiveness of such Iraining Other 
support factors examined in this research and practices identified in 
the literature (e.g.. Wade, 1984/1985) may play important roles in 
improving the effectiveness of inservice training. A great deal more 
research is needed on the issue of how best to train teachers to use 
microcomputers. 
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Breadth of Microcomputer Use 

We also examined the value of alternative administrative computer 
policies in promoting more widespread use of microcomputers as a tool 
for teaching math, science, English, and social studies in_ elementary 
and secdndfiuy grades. The results were striking. All of the policy 
mechanisms hypothesized to enhance microcomputer use did^so^ but 
three forms of technical support stand out: increased numbers of 
microcomputers per teacher, the provision of staff development in the 
distnct, and especially the availability of assistance to teachers in 
integrating microcomputers into instruction 

Integration assistance :s the least commonly pr 'ded form of tech- 
nical support in our survey districts. We are referring hot to mainte- 
nance ' machinery or advice with locating, selecting,^ and obtaining 
course- are, but to cUrrfcufar assistance to help teachers decide the 
optimal vays to deliver computer-based instruction to students, to link 
the com .iuter activities with ongoing instruction, and to coordinate 
those activities with other classroom activities. It is the necessary 
bridge between implementation of the technolo©^ and the achievement 
of worthwhile pedagogical objectives. In short, it demands the routine 
availability of a person to help teachers in the various grades and sub- 
jects bptimi7.e their own computer us _ _ „ _ 1 

Also important for improving the breadth of microcomputer use are 
increased availability of hardware and the provision of inservice com- 
puter training. Our results show clearly that technclogy is used more 
widely as it becomes more available. Increased availability of hardware 
exemphfies administrative commitment to making innovations work 
(Gross, Giacquinta, and Bernstein, 1971), and it also enhances the sim- 
ple utility of using microcoiriputers for instruction. Staff developmient 
is also an incentive for using innovations (Schlechty and Vance, _1983; 
Putrell, ig83L The provision of inservice training is a critical deter^ 
minant of computer use for subject matter instruction. Such training 
is widely available in the survey districts; the few districts that do not 
have it are apparently set back in incorporating microcomputers into 
the wider curriculum. _ _ ^ . ; 

The associations of rndst other policy mechanisms with computer 
use are less important. We expected that teacher incentives and parti- 
cipatory decisionmaking would be associated with more widespread 
computer use, and indeed these factoxs appear generally helpful; at 
least, none was found to he harmful The extrinsic incentive of extra 
pay ' 'as shown to encourage wider microcomputer use, although previ- 
ous research had led us to believe that intrinsic incentives might be 
more powerful. In any case, when districts can find ways to compen- 
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sate computer-using teachers, computer use iricreases—althdUgh the 
reasons for this are not entirely clear. More pay may stimulate com- 
puter use where none existed, or it may deter x:omputer-u8ing teachers 
from leaving the teaching profession (Shavelson et al., l984aL 

We again note that encouraging more widespread use of micracom- 
puters for instruction is only the first step in achieving their potential 
as aiL instructibnal tool. Once usage begins, specific methods of use 
become importani We do not how know the most beneficial applica- 
tions of microcomputer-based instruction in the various subjects and 
grades. Further research is needed on this issue and on the corollary 
problem of how best to encourage these applications. 

Auirdnistrative Policies aiid Minority Composition 

Technicsl support is particularly critical for broadening the use of 
microcomputers in districts that serve a higher proportion of black stu- 
dents, as is the provision of computer integration assistance and inser- 
vice training. 

0ur data do Jiot reveal why this appears to be the case, but these 
findings have important implicatiohs for educational equity. They sug- 
gest that if technical assistance and insen'ice computer training are not 
provided, classes with high proportions of black students may receive 
less exposure to computers across their various clas&es. _ If computers 
will truly bring benefits to our lives and livelihoods, the absence of 
such technical support will put these students at a disadvantage. 



POLICY iMPLiCATieNS 

These results have practical implicatiohs for district and school poli- 
cies guiding the acquisition of hardware and software and the prdvisidn 
of inservice training, teacher incentives, and dthei forms of technical 
assistance. We illustrate alternSive policies for enhancing teacher 
training arid computer use by describing actions taken by the_di8tricts 
and schools in bur study. In addition to our telephone survey, we 
visited a small number of districts and schools to observe some innova- 
tive programs for encouraging teacher training and instructional com- 
puter use. 

Our findings suggest that participation in teacher training and the 
use of microcomputers in subject matter courses incref<»es albh^ with 
the number of microcomputers per teacher in the distric:. In the dis- 
tricts in this study, there was less than one microcomputer for every 
two teachc.s and every 33 students; the ratio rarely exceeded one 
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microccmputer for every teacher and every 11 students. Today, only 
one-quarter of all U:S: schools have eridugh computers to serve 
between one-half and one full classroom of students at a time (Becker, 
1986): There is considerable room to expand the acquisition of micro- 
computers in the public schools. 

Educators and policymakera who wish to encourage the use of 
microcomputers for subject matter instruction should encourage invest- 
ments in computer hardware and courseware. Local conditions, of 
com^e, will determine the precise forms of such investments. Many 
administrators have mobilized support imaginatively, obtaining dona- 
tions from parents, community prgaiiizatibns, and commercial suppliers 
of hardware and cdursewa.j . Hardware manufacturers and courseware 
developers are competing fiercely for market share, and some districts 
have negotiated volume discounts on equipment and licensing arrange- 
ments for courseware. Some districts have established special arrange- 
ments with local manufacturers and distributors of hardware and 
courseware, for example, agreeing to field test new equipment or 
software in return for favorable terms. 

Districts arid schools ultimately require government support to 
incorporate computers into the instructional pro-am, however, because 
of the large capital investments and training costs involved (Rogers^ 
1984). Over half of the computer-using school districts used Chapter II 
b*ock grante to acquire hardware and software {School Tech NewSy 
1984). Chapter I grants are sometimes used to acquire computers, and 
state md local ftinds often support training. 

However, districts arid schools may need more information and clar- 
ification about available aid. While mQst_of the districts in this study 
u^ some federal, state, or local_ government ftinds to support their 
microcomputer proerams,_ a _sizable fraction do not. Some were 
unaware of the existence of programs such as state iriitiatives to sup- 
port teacher training; others were unsure about the conditions of use of 
such fands (e.g:, they did riot kridw whether Chapter II funds could be 
used to acquire cdniputers). An important area of concern is whether 
equipmerit purchased under Chapter I grants can be made available to 
studerits who are not economically and educationally disadvantaged, 
drice the target studeiit_population has been served. Cdricerri abdut 
this issue has caused some districts to forestall acquisition of hardware 
under ^hapter i ftinds. In other cases, strict interpretation of the 
^idelines causes the microcdriiputers td be used only with remedial 
(i.e., drill-and-practice) courseware dr to be left unused for long periods 
during the schddl day. 

There is no question about the importance of making more micro- 
computers available to teachers, but it is important to recognize that 
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the availability of larger numbers of microcomputers does not in itself 
ensure that they will be used. In some schools, large numbers of 
microcomputers sit unused (Schorr, 1983). indeed, we observed one 
large computer lab ftill of new equipment that sat unused most of the 
school day, because little courseware had been acquired and there was 
little assistance for teachers who would have liked to use the computer 
lab. The increased availability of microcomputers is thus a necessary 
but not sufficient condition for increased computer use. 

Teachers must also be provided with centralized^ routine assistance 
in iriiegrating computers into the curricuhim of instruction, particularly 
in districts with higher proportions of black students: The importance 
of such assistance is not yet widely recognized, although it may be the 
crucial ingredient for enhancing subject matter computer use. Further 
study is needed on how to achieve curricular integration in districts, 
schools, and classrooms, consistent with teachers' instructional pro- 
grams and needs. One piart of the solution is to apjjoint a computer 
coordinator to work closely with teachers (Yin and White, 1984). This 
person, however, should Be not only a coordinator of hardware, 
software, and training, but a computer curriculum adviser as well. 
Many of the computer supervisors who participated in this study did 
not provide such assistance; a few were even constrained from "invad- 
ing the turf" of traditional subject matter curriculum cobrdihatbrs, 

In the districts we visited^ the presence of a committed person in the 
central office who could help with computer integration made a 
dramatic difference. Many of these individuals had been teachers in 
the district and now devoted all of their time to supporting other 
computer-using teachers. They were not "resource persons" who pro- 
vided assistance in addition to regular teaching duties. Larger dis- 
tricts may heed several full-time advisers who specialize in computer 
use by grade level or subject matter. 

Resources are again at issue in recommending the appoints \ent of 
computer integration specialists. Many districts are recognizing the 
need to provide budgetary authorization for such new administrative 
positions. In one district we surveyed, grants were provided by the 
i cate expressly for this position, allowing for the rotation of different 
cdmputer-usihg teachers into the position over time. The position 
^iffered teachers in that district a change from the classroom into a 
hovel, albeit temporary, admihistrative position. 

Another necessary condition for stimulating computer use in more 
subjects and grades is the provision of inservice computer training, par- 
ticularly in districts serving a higher proportion of black students. 
Most of the districts in this study have implemented some form of 
inservice training. While the nature and form of the training programs 
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vaiy greatly, the very existence of inservice training is enough to 
stimulate more widespread use of microcomputers for instruction^ 

Although we found the conditions of inservice training to be of sec- 
ondary importance for encouraging more widespread computer use, it is 
important that training be accessibte to teachers. Participation 
increases when training is held iii teachers' schools and when teachers 
are given release time. One novel arrangement we observed involved 
the use of a mobile microcomputer lab in a remodeled trailer. On 
teachers- request, the trailer was transported to their schools for inser- 
vice workshops. _ 

Also, there is evidence that the conditions of inservice training 
should differ for teachers of different subjects and grades, i.e., for 
elementary and secondary teachers. This would be consistent with 
general recommendatiohs that inservice training be adapted to the spe- 
cialized heeds of teachers. Our research does not address the specific 
heeds of different populatibhs of teachers, but this is an important area 
needing further study. 

Qur research indicates that teachers should be included in decision- 
making regarding inservice computer training and the implementation 
of computers into the instructional program. While improved technical 
support is a more powerful facilitator, the incentive value of teacher 
participatibh can also be sighificahtly positive. We found hp evidence 
that programs implemented without teacher involvement had better 
training or computer use results. 

Finally, ways must be found to compensate computer-using teachers 
to encourage the use of microcomputers for subject matter instruction, 
the significance of extra pay is all the more remarkable for its rarity 
in the school districts in our survey. The few compehsatidh programs 
that do exist include a computer master teacher program, salaiy credit 
for usihg computers^ ahd summer stipends for curriculum development. 
There is no doubt that the resources for such programs are scarce and 
tliat the concept of differential pay is controversial. But there is also 
no doubt about the exodus of trained teachers, especially in districts 
with high percentages of minority students (Darling-Hammond, 1984), 
or about the high value of computer skills in today's labor market. 

Other, traditional incentives dispensed by adrtiinistrators to teachers 
may have some mihbr value for ehcburaging traihihg and brbadehihg 
computer use. In geheral, however, rewards such as special Tecdgnitlan 
or even release time make little ditference relative to other mecJianisms 
of providing support. The fundamental, necessary ingredient for 
increasing teacher training and computer use is technical support of 
suxl cient availability to meet the needs of teachers. Only when such 
support is provided will teachers widely accept the challenge of using 
microcomputers for instruction. 
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FORM A 



2/18/85 



I 

i Case it 

I 
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COMPUTER INTERVIEWING PROJECT 
District Interview Guide 



ASSURANCE OF CONFIDENTIALITY 

Ail information which wojuld permit identification of respondents will be 
regarded as istrictly cdrif idehtial, will be used bhiy for the purposes pf 
the study, and will not be disclosed or released for any other purposes 
without prior consent, except as required by law. 



The Rand Corporation 
Santa Monica, CA 
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Introduction 



ASK._ TO ..SPEAK TO RESPON'DENT . IF NOT AVAItVEtE ASK FOR BEST TIME AND NlMBER 
TO CALL. 



INTRODUCTION; 

Hello, this is ^_ calling frorri the Ran;l Corporation in Santa 

Monica, California: Rand is a public, nonprofit research institution, and 

'^y^??D^l>'_9°"'^^^^^"S ^ study of instructional uses of microcompui, rs 
in public schools. 

y^'^.f ^^^['^ ly._s?D!:l>.'?^'__^ .^^i't c'sking for your help in a brief telephone 
survey about computer-related .slaff development opportunities in your 
district and about what ybur district rr.ay be doing lo encourage teachers' 
use of microcomputers for classroom instruction. 

The interview will take about fifteen minutes. Is now a convenient time? 
IF RESPONDENT IS NOT AVAILABLE NOW. FI.ND OIT THE EEST TI.ME TO CALL HIM/HER 
BACK AND RECORD ON CALL RECORD. 

ir.R^SPONDENT ASKS ABOIT CONFIDENTIALITY. READ STATEMENT ON COVER. SAY: 
Let me read you Rand's Statement of Confidentiality: 

AM 

WRITE IN THE TIME YOU BEGAN THE SURVEY PM 



I would like to start by asking you about computer use In your district. 

1. Approximately how many microcomputers are available for instruct ion 
in the district? 



2- Of these microcomputers, approximately how many would you say are 
usually found: (READ LIST) 

a . In el enentsry schools? 

b. In secondary schools? 

(including middle schools, 
if any) 

NOTE: Total should be equal to Ql . Probe any discrepancy. 

3. Are the microcomputers distributed among the schools in your district 
or do they tend to be concentrated in one or two schools? 

(Circle One) 



DISTRIBUTED AMONG THE SCHOOLS. ..:...... 1 

CONCENTRATED IN A FEW SCHOOLS 2 
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Do those schools with microGomputerskeep them all yeer or are the 
microcomputers rotated amon^; the schools? (PROBE: Do 3ll schools 
keep/rotate their microcomputers?) 

(Circle One) 

ALL SCHOOLS KEEP THEIR MICROCOMPLTERS ALL VEAR 1 

SOnE MICROCOMPtTERS ARE ROTATED; SOME STAY IN 

THE SAME SCHOOLS ALL YEAR 2 



ML MICHOCOMPUTERr. ARE ROTATED AMONG THE SCHOOLS... 3 

5. Are the ;:,icrdcdmputers in the elementary schools (K-5,6) primarily 

located in separate labs, or are they primarily located in or adjacent 
to teachers' classrooms? 

(Circle One) 

LABS. i 

CLASSROOMS 2 



AREN'T ANY IN ELEMENTARY GRADES 3 

6: What about the microcomputers in the secondary schools (6» 7-12)--are 
they primarily located in sep^r^re labs, or are they primarily located 
in or adjacent to teachers' classrooms? 

(Circle One) 

LABS i 

CLASSROO.MS 2 

AREN'T ANY IN SECONDARY GRADES 3 



^9^_ 'P^.^sk you about how microcomputers are used for instruct ion 
in your district. 

YES NO 

7. in your district, are microcomputers used; (READ ITEM) 



a: For ihstructibh in cdmputev literacy? 1 2 

b. For instruction in programmir^l 1 2 

.R^^^l^'H^^^^y^i.^i i for example » 
for computation or for data analysis? 1 2 

* To tet' z\\ spec ial pqpu I at ions 

sa::h e... gifted, disadvantaged? l 2 

As 3r. . ^ -tructional in regular subjects 

a cQ-iT such as for dr ii 1 -and-practice of 

titorja.:. science, math, English? 1 2 
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8. Of the .various applications I just mentioned; which instructional 
uses of computers are emphasized in your district? 
PROBE: What others are emphasized^ 

(Circle all that apply) 



COMPUTER LITERACY 1 

PROGRAMMING 2 

PROBLEM-SOLVIN'G 3 

TEACH SPECIAL POPULATIONS A 

INSTRUCTIONAL TOOZ IN 

REGULAR INSTRUCTION (CAl) 5 

9. Does your district have written goals for student computer use? 
PROBE: By that I mean written policies. 

(Circle One) 

NO, NO WRITTEN GOALS: i 

IN PROGRESS 2 

YLS, ALREADY WRITTEN 3 



10, How involved are teachers in deciding how microcomputers wi 1 1 be used 
for instruct ion in this ; d is t rict ? Would you say teachers are 
highly involved, moderately involved, somewhat ihVblVed, or not 
very involved in these decisions? PROBE: In general... 

(Circle One) 



HIGHLY involved: i 

MODERATELY INVOLVED 2 

SOMEWHAT IN\^0LVED 3 

NOT VERY INVOLVED; 4 
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11, Are microcomputers being used currently in your districr for instruction 
in any of the follcWing subjects or courses? Let's start With math. Are 
any microcomputers currently being used for: (READ LIST) 



.._(i).._L ..: . Cii^ 

NO YES IF YES, ASK: Are they 

currently being used in: 



Math?. 1 



YES NO 



> Elementary Grades cK-5,d1 1 

Secondary Grades (6,7-12),::;: 1 



Science? 



1 2 > Elementary Grades (K-5,6).::,. 1 

Secondary Grades (6,7-12) 1 



c. Social Studies?. 1 2 > Elementary Grades (K-5,6) '1 2 

Secondary (trades (6,7-12^ 1 2 



d . Engl ishV , 



1 2 Elementary Gr::des (k-5,6) 1 2 

Second:^ry Graies (6,7-12j 1 2 



12: What percenl^^ge of teachers .^n ^ 
teaching_courses ir which rnicr-. 
tooJ (e.g., for dril 1-ar.d-priic* 
English, etc : )7 



would vou estimate are 
i;.;cd'_as sn inst ruct lonal 
piocessing in 



. -rctnt 

OR 

Don ' t know ,,:..,. DD 



13. What is your besi estirr.ate of how many mir.iites a typical student, who 
uses microcO(f,pLle~rs ^ spends using rricrOcortipQt'Drs fOr instruction 
during a school day? 



Minutes 
OR 



Don't know Di^ 



m 

BEST COPY AVAILABLE 
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I d like to ask a few questions about supporl available to reachern who 
use microcomputers for iiistruction in this district. 



Can teachers who use m-icrocomputers in this district receive any of 
the following support services? (READ LIST) 

YES NO 

a. Assistance with installing or maintaining equipment'! , . 1 2 

^' 1!?AP-.^'>?!}_ lo^^^.^DS. and evaluating appropriate 

courseware (instructional programs)?::::;:::.... i 2 

^' ^^]P ^i^^ .^'"•^iding how to inte^rat^ computer activities 

into the^r regular instructior.al curriculum?. 1 2 



15. Are there designated resource persons in most schools in your 

district Who can help micocomputer-using teachers with day-to-day 
problems ? 

(Circle One) 

NO RESOURCE PERSON'S :...;:.:: l 

A FEW PEOPLE ARE RESOURCE jPERSON(S) 

FOR THE DISTRICT (e.g. , RESPONDENT) ......:..:: 2 



YES--THERE ARE COMPUTER RESOURCE 

PERSONS IN MOST OR ALL SCHOOLS : . : ; 3 



16. Does district purchase courseware (educational program.s) 

for teachers who use microcomputefs for instruction? 

NO 1 

yes::::. 2 > Of courseware purchased by the district, 

what percent of courseware would you 
estlmaie has been purchased for use in: 
(READ LIST) 

a. Nath classes?:::::::;: Percent 

NOTE' Percents need 

not total to b. Science classes? Percent — 



100. 



English classes? Percent 



Regarding f inding for mic/bcbmputers , what percent of funds «;pent 
this school year on all micro lomputer-reiated activities would you 
estimate comes from Government programs or grant si 



DEFINE-, ^'hat ever your district considers a Percent 
Government program or grant to be: 



m 



SURVEY INSTRUMENT 



55 



18. Some; districts offer various "rewards" and incent ^-.'es" i." encourage 
teachers' to use microcomputers frr instruction. Does your district 
provide teachers who use mic rocor^^jcers with any of the following 
incentives. Does the district provide: (IREAD LIST) 

a. Release time to develop 
compute r-re i at ed 

curricular paterials? SO ] 

YES..... 2 > How many. hours? 

(totan 

b '. Higher pay as a teacherT : : : : NO ; . : . . . 1 

YES 2 

c. The possibility of 
advancement : to an : 

administrative pdsitibnT! SO. , . . . . 1 

YES 2 

d . Recogn it ion f rom pee rs or 

the administrat ion? SO 1 

YES 2 nhat kind? 



e . Any others? NO 1 

YES 2 What?. 



19. Have any microcomputers . been set aside exc JusiveJy for teacher use 
outside of class hom-s {e..g. \ to practice using them)? 

(Circle One ) 

YES 1 

NO 2 



2J. When school is closed either for the surtimer Or extended holidays, 
can teachers borrow microcomputers and take thrm home? 



CCircle One) 

YES 1 

NO 2 



INCREASING THE USE OF MICROCOMPUTERS IN INSTRUCTION 

Ai^^.^9_ask you now about szaff deveHopTerz for ins: ruct lona 1 
use of nicrocomputers ih your district. 

21. is your district currently providing teachers with. mservice training in 
how to use micrc... riputers? (By staff dex-elopment I mean activities to 
aavance teachers knowledge and skills regarding the use of micro- 
computers : ) 

(Circle One) 

NOT CLRREN'TLY ] ...x sKiP TC Q.33, PAGE 10 

VES, DISTRICT OR SCHOOLS 
CURRENTLY PROVIDE INSERVICE 

TRAINING: 2 ---> CONTINUE WiTH Q.22 

22. Does this staff development occur on a regular schedule or does it 
occur on an AD HOC basis? 



(Circle One) 
. . . . 1 



REGULARLY SCHEDULED. 

OCCURS IN WORKSHOPS "AS NEEDED" ; 2 

BOTH. o 



23. Is participation voluntary or mandatory': 

(Circle One) 

PURELY V0:!.UNTARY: : 1 



PARTLY MA\'PATORYl_; _:. 

te.g., AT FIRST OR IN SU.ME SCilOOLS). 



COMPLETELY MANDATORY 3 

2^; Is staff development avaiUble "in teachers' own schools'^ 

(Circle One) 

YES 1 

NO : . . . . 2 



lasses in 



!5: Aside from any int roductory ; c lasses , are there -advanced'' da 
which teachers can receive fuffhef computer training? 

(Circle One) 

NO, INTRODUCTORY CLASSES ONLY 1 

ADVANCED CLASSES 2 
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All together^. approximately how many hours of sta:" development are 
offered to teachers during the. school year? PROBE What is the total 
number of hours a teacher can have during a school vear'' 



Hours 



2/. Fc^r the average teacher taking staff development, what :^€rcerz of 
staff development fj>;e- would you estin-ate is spent on 'hands-on" 
experience? PROBE: By "hands on" we mean at the terminal 



Percent 



26, 



provides the inservice training? (Circle all that apply) 

MEMBERS OF THE DISTRICT ( SCHOOL ADMINISTRATION I 

TEACHERS IN THE DISTRICT; o 

CONSULTANTS OR "EXPERTS" FROM OITSIDE THE DISTRICT.... 3 
OTHER, SPECIFY . . , 



29. In your estimate, what percentage of the teaching staff 
h«!S received iriservice computer training? 

Percent 



30. 



How ^nvolved are te^cfteris in deciding the _ c^;7rerr and organization 
ox stalf development in microcomputer-based instruction? Would you 
say teachers are highly involv . moderately involved, somewhat 
involved, or not i^ery involved in these decisions'? 
PROBE: In general. . . 

(Circle One) 

HIGHLY iNVOiA'ED i 

MODERATELY INVOLVED 2 

SOMEWHAT INVOLVED. 

NOT VERY INVOU'ED 



eg 
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31. in your opjinidn, how well represented in district computer staff, 
development are the following groups of teachers; Are iREAD TYPE OF 
TEACHERS poorly represented, moderately represented, or very well 
representeaV PRnpE: In general... 

Poorly 'loderately Wo'. : 

- - Koprebented Represented Keproh nted 

TYPES OF TEACHER 

a) Elementary teachers 1 ~ ^ 

b) Secondary Teachers 1 *^ 

c) Math Teachers. : : 1 - ^ 

d) Science Teachers i ^ 

e) English Teachers 1 2 3 

32. Some districts of fer varxoui "rewards" and "incentives" to encourage 
teachers to participate in computer-related staff development. ^'Ocs 
your district provide teachers with any of the : following incentives 
for taking inservice training? Does the district provi46: (.READ LIST) 

a) Release time tr tp'r ? classes?. NO. 1 

VE? .... Z > How many hours? 

(total per year) 

Higher pay as teac: rr7 . . . NO 1 

YES 2 

> n;cj i\,^-ibili- - 

adu? ■ . ' L . 1 V f;o:bition: SO...... 1 

YES 2 

d) Guaranty - f comp.iter 

equipreric or software?.., .^0 1 

YES 2 

e) '.ipeci-^l recognition"? NO I 

YES 2 > What kind? 

f ) Any others? NO. 1 

YES 2 ---> What? 
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33. What percentage of teachers 
have taken computer classes 
(e.g.. in local colleges or 



in vour district would ybii estimate 
on their own outside the district 
night classes)? 

Percent 



34. Can teachers who take computer classes on their own get release 
time, have their expenses reimbursed, receive salary credit, or 

anvthing like that? PROBE: What else? _ . ___ 

(Circle all that apply) 

NO INCENTIVES OR REWARDS 1 

CAN RECEIVE RELEASE TIME TO TAKE CLASSES 2 

CAN HAVE EXPENSES REIMBURSED::.:: :: 3 

CAN RECEIVE HIGHER SALARY 4 

CAN:.RECEIVE PROMOTION TO ' r : ^ ^^TR.^T 1 \ l 

POSITION. ... 5 

CAN RECEIVE "SPECIAL R: ' ^ ' 6 

CAN RECEIVE OTHER RSWARl'^ ::::::::.:... 7 

WHAT? ~ 



My final questions are about how teachers use microcomputers as an 
instructional tool in subject matter courses snch as math, science, 
and English. 

35. To the best of your knowledge, are teachers in your district making 
extensive ], moderate , or minima] us? of the fol lowing kinds of 
microcomputer-based instructional materials: (READ LIST) 
PROBE: In general . . . 

Extens ive Moderate Min imal 
a. Dril 1 -and-practice programs? 1 2 3 



b iUtorial programs: 
c. Simulation programs'; 
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Generally "speakins, how wel-l -■{iCflf^stt^cy into the ^ongoing curriculum 
of instruction are microcomputer-based learning activities ar this 
timel Would you say e\iensi\'e'ly , modf^ratfily \ or minimally integrated 
into ongoing instruction? PROBE: In general... 



Tharik you very much for your lielp in this survey. 

As we mentioned in our letter, we would also like to talk to two or three 
teachers in your district to learn more about how thev are using 
"i^rr999'!'P."^?-^ for instruction. We_would especial ly: 1 ike to talk to 
teachers who. are currently ysing microcomputers regularly as sn 

J^°^^*^'^'^^^"S..9 sciencey or English at.the 

.^]^??"^§ry ievel and at; the secondary . levels _Can_you suggest teachers fdr 
us;:to::ca:ll?J RECORD^NAME AND PHONE NDMBER OF PERSON ON YDLR CALL RECORD. 
ALSO KOIZ GRADE LEVEL AND SUBJECT HATTER TAUGHT BY TEACHERS NOMINATED BY 
RESPONDENT. 

"^^"^ y°"_^Sain* Since we will be trying to reach these people soon. we. 
would greatly appreciate if you. could, let them know that we wiU be calling 
By the way, their interview will be shorter than this one. 



(Circle One) 



EXTENSIVELY 



MODERATELY 



MINIMALLY 



WRITE IN THE TIME YOU ENDED THE SURVEY > 



AM/PM 



It^rFM'imiR REfiARKS 



(Fill out after you complete the survey) 
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ttNGTH OF THE INTERVIEW 



> 



Minutes 



38. DATE INTERVIEW COMPLETED 
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